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PREFACE. 



The increasing demand for graded schooU aeems to 
require a gradation of works on Arithmetic. With a 
view to meet this demand, this book has been carefully 
prepared. The examples are new, and special pains 
have been taken to make the processes in the reasoning, 
as well as the examples themselves, succeed each other 
by uniform gradations. 

A short treatise on Mensuration has been intro- 
duced toward the close of the work, which, the author 
trusts, will meet the practical wants of a large class 
of students. 



8. P. 8. 



Mercer University, Qa. 
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Common School Arithmetic. 



OF NUMBERS. 

Abticle 1. A UNIT is any single thing, as an orange, an 
apple, a dollar, etc. 

Art. 2. A number is a unit, or a collection of units ; one 
pound is a unit ; Jive pounds is a collection of units. 

Art. 3. Arithmetic is the science of numbers. It teaches 
us how to use numbers in making calculations. 

Art. 4. Numbers may be expressed in several ways — ^by 
words, by letters or by figures. 

In arithmetic, numbers are usually expressed by figures. 

Art. 6. Notation is the art of writing numbers. 

Art. 6. Numeration is the art of reading numbers alter 
they have been toritten. 

Art. 7. Twc methods of Notation are in general use, the 
Arabic and the Eoman. 



ARABIC NOTATION. 

Art. 8. The Arabic Notation was introduced into Europe I 
from Arabia in the tenth century. To express numbers, it 
QMS ten different characters, called /^ures, viz. : 
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KOTATIOK. 



1, which repreeents one unit. 

2, " " ^wo unite 

3, " " three " 

4, " « /(mr « 
6, « «* Jive " 



6, which represento six unita 

7, « " Mwm <' 

9, " « mn<; *• 

0, " " naught. 



Art. 9. The Arabic figure, 0, naught, is frequently called 
cipher or zero. By itself it has no value, but is just as neces- 
sary as any other figure. The other nine figures are called 
ngmjkant figures, because each one signijles or expresses a 
certain number of unite. 

Art. 10. By these ten figures all numbers can be expressed. 
Nine is the largest number that can be expressed by one figure. 
Xumbers above nine are represented by combining two or more 
of these ten figures, thus : 



Ten is expressed by 10. 
Eleven " 11. 

Twelve « 12. 

Thirteen « 13. 

Fourteen " 14. 



Fifteen is expressed by 15. 
Siocteen " 16. 

Seventeen " 17. 

Eighteen " 18. 

Nineteen " 19 



/ Art. 11. As men had ten fingers, it was natural, when they 
wished to make calculations, to count on the fingers on«, two, 
three, four, five, six, seven, eight, nme, ten, and then to begin 
again and count another ten ; and they would naturally count 
as many tens as they had fingers. In this way they *vAuld 
count a number of tens, viz. : 



One ten, or Ten, 
Two tens, or Twenty, 
Three " Thirty, 
Four " Forty, 
Five " ^fyj 
Six « Sixty, 



expressed by 



10 
20. 
30. 
40. 
50. 
60 
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11 



Sm)€n tens, or Seveniy^ expressed by 70. 

Eight " Eighty, « 80. 

Nine « Nintty, " 90. 

Ten " Ofu Hundred, " 100 



A&T. 12. To 
eeed tJius: 



express numbers between the ien$ we pro- 



Twenty^me means 2 tens and one, expressed by 21 

Tiomty-tujo " 2 tens " two, " 22 

Twenty^ine ^ 2 tens '< nine, '' 29 

Thirty-Jive " 3 tens « five, " 36 

Farty-six « 4 tens " six, " 46 

Fifty-two « 5 tens « two, " 52 

Akt. 13. After counting to ime hundred, men would natu^ 
rally proceed with the hundreds in the same way that they did 
with the tens, and they would count as many hundreds as they 
had fingers. In this way they would get a number of hu7^ 
dreds, viz. : 



One hundred, 


expressed by 


100. 


Two " 


(( 


200. 


Three " 


t( 


300. 


Four " 


u 


400. 


Five " 


it 


600. 


Six 


u 


600. 


Seven " 


u 


700. 


Eight « 


ii 


800. 


Nine " 


ti 


900. 


Ten 


u 


1000. 



Ten hundred is called one thousand. 

Art. 14. The particular position a figure occupies with re- 
spect to other figures is called its place ; thus, in the numbei 
253, counting from the right hand, 3 stands in the first place, 
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12 NOTATION. 

6 in tbo second place and 2 in the third place, and so on foi 
any number of figures. The figure in the first place is called 
uiiitSy the figure in the second place is called tens, and in the 
third place hundreds. Thus, 253 would express 2 hundreds 
6 tens and 3 units. 

Art. 15. In Art. 13 the pupil was shown how to write 
hundreds. If we wish to supply intermediate numbers be- 
tween 100 and 200, between 200 and 300, etc., we simply 
write the figure expressing hundreds in the third place, tens 
in tha second place and units in iha first place. Thus : 

Three hundred and fifty-nine would be written 359. 
Five hundred and sixty-seven " " " 667. 

Nine hundred and thirty-five " " " 935. 

Note.— The teacher would do well to pause just here and drill 
the pupil in writing numbers up to one thousand, until he can 
write tnem readily and accurately. ^^Make haste slowly'' is the 
true secret of teaching Arithmetic. 

Art. 16. Sometimes the units or the tens^ or both, may be 
wanting. In such cases we supply ih&ii places with a cipher^ 0. 
Thus: 

Two hundred and seven would be written 207. 

Four hundred and fifty " " " 450. 

Let the pupil express the following in figures : 



Eight hundred and three. 
Two hundred and forty. 
Three hundred and seven. 



Six hundred and eighty. 
Seven hundred and one. 
Two hundred and thirty. 



Note. — The foregoing examples illustrate the utility of the 0. 
Although it has no value of itself, it serves a useful purpose Id 
keeping other figures in their proper places. 

Art. 17. After counting to one thousand, as was explained 
in Art. 13, men would naturally proceed with the thousands 
as they did with the hundreds, counting as many thousands ut 
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NOTATION, 13 

tliej liad fingers, and thus would get one thousand, tioo thou- 
sand, eto., up to ten thousand. After counting to tenrthousands^ 
as just explained, men would proceed with the terirthousamU 
as they had done with the thousands^ and thus would get ONI 
ten-thotisandj TWO ten-thousands^ etc., up to TEN ten-thousandSf 
now called one hundred thousand. Proceeding in the same 
way, they would finally reach ten hundred thousand, which is 
called a million. 

Art. 18. After counting to millions, as just explained, 
men would count one million^ two millions^ three millions, 
etc., until they reached ten millions. They would then count 
ten of these ten millions^ making one hundred millions. 
Counting on, they would reach ten hundred millions. This 
last number is now called a billion. 

Art. 19. Counting successively by <cn«, we have learned the 
names of the following places of figures, viz. : units, tens, hun- 
dreds, thousands, ten-thousands, hundred-thousands, millions, 
ten-minions, hundred-millions, billions. We have thus formed 
a scale of units in which each new unit is ten times greater 
than the preceding one. Thus thousands are ten times greater 
than hundreds, and hundreds are ten times greater than tens. 

Art. 20. The figures 1, 2, 3, 4, etc., when they stand alone, 
or when they occupy the first place, denote simply units or ones, 
and are called units of the Jirst order. When they occupy the 
second place, they represent tens, and are called units of the 
second order. When found in the third place, they stand for 
hundreds, and are called units of the third order, and so on 
This may be illustrated by the following table : 

The 1st order of units is called units. 
" 2d " « " tens. 

" 3d « " " hundreds. 

" 4th a u u ifunamd\. 
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NOTATION. 


5th order of unite is 


caHed ten-thausands. 


6th " 


a 


a 


hundred'th(nua$uit 


7th " 


ii 


u 


miUioni, 


8th « 


u 


u 


tenrmiUunu. 


9th " 


u 


u 


hundred-miHwriB. 


10th " 


u 


u 


HUioM, 


11th « 


u 


u 


tenrbUlians. 


12th " 


il 


u 


hundred-biRums, 



A^nd we may extend this table to trillions^ quadrilltonsy etc. 

Aat. 21. Suppose we wish to express in figures the number 
thirty-two thousand five hundred and nine. 

In this example the highest order of units is tenrthousandsj 
of which there are 3 ; the next order is thousands^ of which 
there are 2 ; the next order is hundreds^ of which there are 5 ; 
the next order is tem^ of which there are ; and the next 
order is units, of which there are 9. To write the number 
we first set down the units of the highest order, yiz. : ten- 
thousands; then the thousands, hundreds, tens and units in 
succession. The number is therefore written thus: 32509. 
Hence we have the 

Bulb poe Notation 
Begin at the left hand and ujrite the units of the HIGHEST 
order mentioned, and set down each order in succession in its 
proper place, filling the plaice of each absent order ufith a 
cipher. 

Exercises in Notation. 
Art. 22. Let the pupil express the following numbers m 
figures 

1. Eighty-seven. Ans 87. 

2. Three hundred and seventy-six. 
3 Five hundred and seven. 

4. Six thousand three hundred and seventy-five. 
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6. Nine tbousand and forty-eight. 

6. Five thousand and Beven. 

7. Forty-three thousand six hundred and fifty-nine. 

8. Five hundred and thirty-six thousand throe hundred 
and two. 

9. Four hundred and five thousand three hundred and 
sizteea 

10. Fiye million forty-three thousand and thirty-seven. 

11. Sixty-four thousand seven hundred and ninety-two. 

12. Three hundred and fifty-six thousand and ninety-seven. 

13. Nine million three hundred and forty-five thousand and 
twenty-seven. 

14. Eighty thousand and fifty-six. 

15. Seventeen thousand four hundred and seven. 



KOMAN NOTATION. 
Art. 23. In the Roman Notation seven capital letters were 
used to express numbers ; these letters were : 
I, representing the number 1. 



V, " 


" 6. 


X, « 


« 10. 


L, 


« 50. 


0, 


« 100. 


D, » 


" 500. 


M, 


" 1000 



All other numbers were expressed by means of these JetU»i« 
repeated or variously combined. 

Art. 24. Table op Koman Numbers. 



I 


stands for 


1 


V 


stands for 


5 


n 


» 


2 


VI 


it 


6 


m 


« 


3 


vn 


(t 


7 


IV 


« 


4 


vm 


u 


8 
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NOTTATIOM. 






IX 


stands for 


9 


XXIX 


stands for 29 


X 


« 


10 


XXX 


(C 


30 


XI 


« 


11 


XXXIV 


u 


34 


XII 


« 


12 


XXXVI 


« 


36 


XIII 


(1 


13 


XL 


« 


40 


XIV 


(t 


14 


XLII 


« 


42 


XV 


(1 


15 


L 


l( 


50 


XVI 


(( 


16 


Lvn 


« 


57 


XVII 


u 


17 


LX 


II 


60 


XVIII 


« 


18 


LXX 


II 


70 


XIX 


u 


19 


CCC 


l< 


300 


XX 


it 


20 


MDCC 


II 


1700 


XXV 


u 


25 


MDCCT.XV " 


1765 



Art. 25. Whenever a letter is repeated, the value of that 
letter is repeated. Thus X stands for 10, and XXX for 30; 
U is 100, CC is 200. 

When a letter of less value foUows one of greater value, it 
adds its own value to the greater. Thus, V = 6, VII = 7, 
L = 50, LX = 60. 

When a letter of less value precedes one of greater, it takes 
away its value from the greater. Thus, X = 10, IX = 9, 
L = 60, XL = 40. 

When a letter of less value stands between two of greatei 
value, the less is to be taken from the one that follows it, and 
the remainder is to be added to that which precedes it; as 
XIX == 19, CXL = 140, CXO = 190. 

Art. 26. Arithmetical calculations can be made by the 
Roman Notation, but the method is tedious, and on this 
account is not used. The Koman characters are chiefly em- 
ployed to indicate the hours on clocks and watches, to number 
the volumes and chapters of books, and to designate the valucJs 
of coins and bank-bills. 
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NUMEKATION. ^ 

A&TiOLi; 27. Numeration is tlie art of expressing in '^^ ^ c 
words numbers that are written in figures. ^,, 

Art. 28. To read large numbers with facility, the figures ara 
separated by commas into periods or groups, beginning at the 
right hand. By the French method of Numeration a period 
consists of three figures; by the English, of six. The French 
method is most convenient, and is in almost universal use. 

Abt. 29. The first or right-hand period contains units, 
tens and hundreds, and is called the period of units; the 
second period contains thousands, ten-thousands and hundred- 
thousands, and is called the period of thousands ; the third 
period contains millions, ten-millions and hundred-millions, 
and is called the period of miUionSj etc. This will be more 
clearly illustrated by the following table : 

NUMERATION TABLE. 



g 



a oQ S 

2 § § 

•c a S « r3 CO 

£CS 13<« £3§ g^S g 
-S^.l -Spg -SgJ ^hI -S.ji 
U i B §i3 gia gflj ss-l 

fc3«^^ i.2a>^ i5<i>il3 kR®'^ i5<»w? 

Hhh Whw WhS Whh WhP 
896 543 275 456 145 

6tb period, 4th period, 8d period, 2d period, iBt period, 

TBiiuoira. Bnxions. Muxions. THonsAUDt. UifiTS. 

The value of the figures in the above table, expressed in 

words, is eight hundred and ninety-six trillion, five hundred 

and fyfty-three billion, two hundred and seventy-five million^ 

four Landred and fifty-six thousand, one hundred and Cott^-^^. 

3* B 
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NUMERATION. 



The above table can be extended to any number of plaoeib 
The periods above trillions, in their regular order, are quadril^ 
lions, quintillions, sextillions, eto. 

Art. 30. To read large numbers readily, we have the fol- 
lowing 

Rule pob Numeration. 

Paint off the number into periods of three figures eachy he- 
inning at the right hand; tJien, commencing at the left hand^ 
read the figures of each period separately ^ adding the name of 
each period, except thai of units. 

Let us read the number 3472856312. We first point off 
the figures into periods; this may be done by a comma, 
thus : 3,472,856,312. Our number will then be read, 
3 billion, 472 million, 856 thousand, 312. 

Exercises in Numeration. 
Art. 31. Let the pupil read the following numbers : 



1. 


95 


12. 


75905 


23. 


875426381 


2. 


487 


13. 


60308 


24. 


312507217 


3. 


708 


14. 


75027 


25. 


627453705 


4. 


' 540 


15. 


324508 


26. 


9435205654 


6 


5897 


16. 


407246 


27. 


5273312205 


6. 


8409 


17. 


527075 


28. 


345670314 


7. 


9720 


18. 


752304 


29. 


27405259 


8. 


5043 


19. 


5257046 


30. 


45263107 


9. 


7008 


20. 


7803527 


31. 


8724565 


10 


25974 


21. 


45956352 


32. 


897357 


U. 


38205 


22. 


83402784 


33. 


80762 



Exercises in Notation. 
ART. 32. Let the pupil express the following in figures ; 

1. Seven hundred and nine. Ans. 709 

2. Eight thousand and thirty-seven. Am, 8037 
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ADDITION. !• 

3. Nine hnndred and four. 

4. Four thousand three hundred and five. 
6. Seven thousand four hundred and six. 

6. Forty-six thousand three hundred and five. 

7. Eighty-two thousand and seventy-six. 

8. Two hundred and twelve thousand and ninety-seven. 

9 Five million three hundred and twenty thousand and nine. 

10. Ninety-seven million three hundred and four thousand 
and five. 

11. Two million sixty-three thousand four hundred and 
forty-two. 

12. Seventy thousand three hundred and twenty-seven. 



ADDITION. 

Abticlb 33. Ex. 1. Thomas had 5 apples; his brother 
gave him 3 apples and his sister gave him 2 apples more. 
How many apples did he then have ? 

Analysts. To find the answer we must put these three num- 
bers of apples together; thus 5 apples and 3 apples are 8 
apples, and 2 apples are 10 apples. This operation is called 
Addition. Hence, 

Art. 34. Addition is the uniting of two or more numbers 
so as to make one number. 

The number obtained by addition is called the sum or 

AMOUNT. 

Simple Addition consists in uniting numbers of the same 
kind or denomination, as pounds to pounds, dollars to dollars, etc. 

Art. 35. To show that two or more numbers are to be 
added, we use the sign, -|-, called plus;* thus, 5 + 4 m>eans 

* n%Ls IB a Latin word, signifying more. 
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I;hat 4 is to be added to 5, and it is read^ 5 pita 4, wliich is 
equal to 9. 

Instead of the words equal to we use this sign ( = )9 
which is called the sign of equality. Thus, 5 -j- ^ = ^i 
meauB that the sum of 5 and 4 u equal to 9 

ADDITION TABLE. 



1 and 


2 and 


3 and 


4 and 


1 are 2 


1 are 3 


1 are 4 


1 are 5 


2 " 3 


2 " 4 


2 " 5 


2 " 6 


3 " 4 


3 " 6 


3 *' 6 


3 « 7 


4 " 6 


4 " 6 


4 " 7 


4 " 8 


5 " 6 


5 " 7 


5 " 8 


5 " 9 


6 « 7 


6 " 8 


6 " 9 


6 « 10 


7 " 8 


7 . " 9 


7 " 10 


7 " 11 


8 " 9 


8 " 10 


8 " 11 


8 " 12 


9 " 10 


9 " 11 


9 " 12 


9 " 13 


10 " 11 


10 " 12 


10 " 13 


10 " 14 


5 and 


6 and 


7 and 


8 and 


1 are 6 


1 are 7 


1 are 8 


1 are 9 


2 " 7 


2 " 8 


2 " 9 


2 " 10 


3 " 8 


3 " 9 


3 " 10 


3 « 11 


4 " 9 


4 " 10 


4 " 11 


4 « 12 


6 " 10 


5 " 11 


5 « 12 


5 " 13 


6 " 11 


6 « 12 


6 " 13 


6 « 14 


7 " 12 


7 « 13 


7 " 14 


7 " 15 


8 " 13 


8 " 14 


8 « 15 


8 « 16 


9 " 14 


9 ** 16 


9 « 16 


9 " 17 


10 " 16 


10 « 16 


10 " 17 


10 " 18 


9 and 


10 and 


11 and 


12 and 


1 are 10 


1 are 11 


1 are 12 


1 are 13 


2 " 11 


2 « 12 


2 « 13 


2 « 14 


3 " 12 


3 " 13 


3 *' 14 


3 « 15 


4 « 13 


4 " 14 


4 " 16 


4 " 16 


6 " 14 


5 " 16 


6 « 16 


5 « 17 


6 " 15 


6 « 16 


6 " 17 


6 « 18 


7 « 16 


7 " 17 


7 « 18 


7 « 19 


8 " 17 


8 " 18 


8 " 19 


8 « 20 


9 " 18 


9 " 19 


9 « 20 


9 « 21 


10 " 19 


10 " 20 


10 " 21 


10 " 22 
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ADDITIOK. SI 

CASE L 

Abt. 36. To add when the sum of each column is lesi tham 
10. 

Ex. 1. What is the sum of 422 oents, 342 cents and 134 
dents? 

Analysts. We write the numbers, placing tmits qpjjration 
under units^ tens under tens and hundreds under ^ 
hundreds. We begin at the units' column and |^j 
say : 4 units and 2 units are 6 units, and 2 units * *^ 
are 8 units, and we write the 8 in the units' ^2 
eolumn. Then, 3 tens and 4 tens are 7 tens, 134 
and 2 tens are 9 tens, and we write the 9 in "goo cents, 
the tens' column. Then, 1 hundred and 3 
hundreds are 4 hundreds, and 4 hundreds are 8 hundreds, 
and we write the 8 in the hundreds' column. Hence, the 
entire smn is 8 hundreds 9 tens and 8 units^ or 898. 

Ans, 898 cents. 

In practice we shorten the work in this way : 

Short Analysis, 4 and 2 are 6, and 2 are 8 ; 3 and 4 are 7. 
and 2 are 9 ; 1 and 3 are 4, and 4 are 8 ; making 898. 

2. Add 3214 pounds, 2312 pounds and 
3453 pounds. operation. 

Short Anody^U. 3 and 2 are 5, and 4 are 9, ^214 pounds, 
which we place in units' column. Then, 5 0450 
and 1 are 6, and 1 are 7, which we place in rrzr , 

tens' column. Then, 4 and 3 are 7, and 2 
are 9, which we write in hundreds' column. Lastly, 3 and 2 
are 5, and 3 are 8, which we set in thousands' column, making 
the sum 8979. Ans, 8979 pounds. 

To add numbers they must be of the same hind, 5 peaches 
and 3 apples make neither 8 peaches nor 8 apples. Upon the 
iame principle, 5 teas and 3 units make neithftx & teo;^ "bssi 
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22 ADDITION. 

8 uniii. Hence, when we add we must always place nnmben 
of the Mams kind in the same column ; %, e., we must set uniu 
inder untite, tent under lens, etc. 

Examples for Practice. 



(3.) 

323 

431 
233 


(4) 
252 
343 
402 


(5.) 

315 

240 
323 


(6.) 
214 
320 
454 


313 
231 
443 


ins. 987 










(8.) 
3214 
2342 
3123 

An*. 8679 


(9.) 

2324 
3431 
2204 


(10.) 
3415 
2340 
3123 


(11.) 
4023 
3531 
2325 


(12.) 

5213 
2534 
2140 


(13.) 
34214 
52343 
12340 


(14.) 
23421 
31345 
43232 


(16.) 
43241 
34503 
21243 


(16.) 
32314 
45232 
21452 


(17.) 
42312 
32543 

' 24104 


.<iu. 98897 










(18.) 
423143 
842314 
224420 


(19.) 
325142 
432423 
231332 


(20.) 
415231 
243423 
140344 


(21.) 
243541 
324343 
312015 


(22.) 
32351 1 
431234 
234150 


dm. 989877 











Practical Questions. 

1. Harry paid 25 cents for a melon, 32 cents for pears and 
81 cents for oranges. How many cents did he spend ? 

Ans. 88 cents. 

2. A fiurmer has 312 acres in cotton, 432 acres in com, 132 
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ADDITION. 23 

acres in wheat and 103 in oats. How many acres does lie 
cultivate ? Ans. 979 acres. 

3. A man owns 4 lots of land; the first contains 1143 acres, 
the second 2320 acres, the third 3425 acres and the fourth 
2010 acres. How many acres does he own '/ 

Ans. 8898 acres. 

4 Four men built a factory; the first furnished 13214 
dollars, the second 31423 dollars, the third 43230 dollars and 
the fourth 10122 dollars. What was the cost of the factory ? 

Ans, 97989 dollars. 

5. The population of 4 cities is as follows : the first contains 
321213 persons, the second 213310 persons, the third 145245 
persons and the fourth 220130 persons. What is the total 
population ? Ans. 899898 persons. 

CASE XL 

Akt. 37. To add when the sum of any column equals or 
exceeds 10. 

Ex. 1. What is the sum of 957 pounds, 
783 pounds and 694 pounds ? operation. 

Analysis. Writing units under units^ tens ^^ • pounds. 

under tens^ etc., we say : 4 units and 3 units c^qa 

are 7 units, and 7 units are 14 units, which rrrr , 

. \ ^ , ^ . o, , . 2434 pounds, 

are equal to 1 ^en and 4 units. Set the 4 

units under the units' column and carry the 1 tenU> the next 
column. Then, 1 ten (which we carry) and 9 tens are 10 
tens, and 8 tens are 18 tens, and 5 tens are 23 tens = 2 hun- 
ired^ and 3 tens. Set the 3 tens under the tens' column and 
earry the 2 hundreds to the next column. Then, 2 hundreds 
(which we carry) and 6 hundreds are 8 hundreds, and 7 hun- 
dreds are 15 hundreds, and 9 hundreds are 24 hundreds, all 
of which we set down. Ans. 2434 pounds. 

Short Analysis. 4 and 3 are 7, and 7 are 14 ; set down tha 
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24 ADDITION. 

4 and carry tbe 1. Tben, 1 and 9 are 10, and 8 are 18, and 

5 are 23; set down the 3 and carry tbe 2. Then, 2 and 6 are 
8, and 7 are 15, and 9 are 24, all of which we write down, 
making 2434. Ans. 2434 pounds. 

From the foregoing explanations we derive the 

RuLi;. 

I. Write the nvmbers to he nddedj placing vniti under untte, 
tens mider tens, etc. 

IL Begin at the right hand and add each column teparaJtdy, 
If the amount of any column he less than 10 , place it under 
the column added; hut if the anuntnt he 10 or mcre^place the 
right-hand figure of the amount under the column added, and 
carry the le/t-hand figure or figures to the next column, 

III. Proceed in the same way throvgh all the, columns, and 
set down the whole amount of the last column. 

Proof. Begin at the top of the units' column and add the 
•eyeral columns downward; if the two results agree, the work 
may heprewmed to be correct. 

EXAMPLXS FOB PrAOTIOS. 



12.) 


(3.) 


(4) 


(5.) 


(6) 


756 


857 


945 


897 


764 


895 


676 


873 


645 


878 


784 


654 


564 


627 


584 


Am. 2435 










(7) 


(8.) 


(9.) 


(10.) 


(11) 


7856 


8546 


7659 


8293 


7825 


8943 


6787 


8542 


3828 


4274 


6789 


5428 


5783 


6482 


3858 


4584 


6384 


4205 


6827 


5245 



iliM 28172 
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ADDITION. 




26 


(12.) 


(13.) 


(14.) 


(15.) 


(16.) 


75687 


48925 


75485 


275825 


856483 


43825 


82380 


4836 


823496 


75824 


58476 


46827 


48692 


485747 


546782 


85974 


66784 


5438 


84295 


84527 


78427 


45328 


75684 


358715 


856493 


Am. 342389 











17 What is the sum of 428 + 5827 + 8095 + 78304 -f 
896827 ? Ans. 989481. 

18. Add six thousand and ninety-five, fifty-nine thousand 
three hundred and eighty-six, eight thousand and ninety- 
seven, six hundred and eighteen and sixty-nine thousand and 
seven. Ans. 143203. 



Practical Questions. 

1. A man paid 535 dollars for a carriage, 575 dollars for a 
pair of horses and 750 dollars for a piano. How much did he 
pay for all ? Am, 1860 dollars. 

2. A planter sold 4 bales of cotton ; the first weighed 543 
pounds, the second 567 pounds, the third 499 pounds and the 
fourth 528 pounds. What was the whole weight ? 

Atis. 2137 pounds. 

3. A farmer sold cotton for 9857 dollars, corn for 2583 dol- 
lars, wheat for 787 dollars and wool for 463 dollars. What 
was the amount of his sales ? Ans. 13690 dollars. 

4. An army has 35876 infantry, 9285 cavalry and 1387 
artillerymen. How many men belong to the army ? 

Am. 46548 men. 

6. A locomotive ran in one week 1973 miles, in the second 
week 1784 miles, the third week 2259 miles, the fourth week 
1875 miles and the fifth week 1869 miles. What was the 
entire distance nm ? Am, 9760 miles. 

6. Five cars were loaded with cotton. T\i<^ ^%\» ^"ssctssft. 
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26 ADDITION. 

17845 pounds, the second 21318 pounds, the third 19548 
pounds, the fourth 23839 pounds and the fifth 17857 pounds. 
What was the entire weight ? Ans. 100407 pounds. 

7. Five men built a factory. The first furnished 28375 
dollars, the second 37935 dollars, the third 27875 dollars, the 
fourth 36295 dollars and the fifth 43289 dollars. What wsm 
the entire capital ? Ans. 173769 dollars. 

8. A gentleman owns 27875 dollars' worth of R. R. stock, 
23425 dollars in bank stock, a mill valued at 12850 dollars, a 
house worth 9875 dollars, land worth 6885 dollars and furni- 
ture valued at 985 dollars. What is the value of his property ? 

Ans. 81895 dollars. 

9. A father left an estate to his son, his daughter and his 
wife. To the son he left 7845 dollars, to the daughter 450 
dollars more than to the son, and to the wife 1275 dollars 
more than to the daughter What was the amount of the 
estate ? Ans, 25710 dollars. 

10. Four men, A, B, C and D, engaged in business. A put 
in 3475 dollars, 6 put in 280 dollars more than A, C put in 
as much as A and B together, and D put in 225 dollars more 
than C What was the entire amount put in ? 

Ans. 21915 dollars. 

11. In 1851 the population of England was 16921888, of 
Ireland 6515794, of Wales, 1005721, and of Scotland 2888742. 
What was the entire population of these countries ? 

Ans. 27332145. 

12. A manufacturer bought 23 bales of cotton for 21 r3 
dollars, 27 bales for 2867 dollars, 135 bales for 13186 dollars, 
and 75 bales for 8127 dollars ; how many bales did he buy 
and how many dollars did they cost ? 

Ans. 260 bales; 26363 dollars. 

13. For the year ending June 1, 1860, there were mano- 
iiactured in Virginia, 7544297 pounds of cotton; in North Caro- 
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SUBTRACTION, 27 

lina, 5540738 pounds; in South Carolina, 3978061 pounds; in 
Georgia, 13907904 pounds; and in Alabama, 5246800 pounds; 
how many pounds were used in these five States ? 

Ans. 36217800 pounds. 
14. A merchant invested 5273 dollars in dry goods, 1827 
dollars in hardware, 1285 dollars in crockery and 4357 dollars 
in groceries. He sold the dry goods at a profit of 756 dollars 
the hardware at a profit of 328 dollars, the crockery at a profit 
of 285 dollars and the groceries at a profit of 648 dollars; 
what did he sell the whole for ? Ans, 14759 dollars. 



SUBTEACTION. 

Article 38. Mary had 7 cherries, and gave 3 of them to 
Jane. How many has Mary left f 

Analym. To find out how many Mary has left, we must 
take away the 3 cherries from the 7 cherries, leaving 4 cher- 
ries. This operation is called a subtraction. Hence 

Art. 39. Subtraction w the operation of tahiiig a less 
number from a greater y in order to find their difference. 

The greater number is called the minuend. 

The less number is called the subtrahend. 

That which is left after subtracting is called the remainder 

or DIFFERENCE. 

Art. 40. The sign of subtraction is a short horizontal line 
( — ^ called MINUS.* When placed between two numbers, ii 
indicates that the one after it is to be taken from the one 
hefore it. Thus, 6 — 2 = 4, shows that 2 is to be taken from 
6, and is read, 6 miniLs 2 equals 4, or 6 less 2 equals 4. Here, 
6 is the minuend, 2 is the subtrahend, and 4 the remainder. 

* Minus is a Latin word, and BignifLea Uh« 
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SUBTBACTlON. 



SUBTRACTION TABLE. 



1 from 


2 from 


3 from 


4 from 


1 leaves 


2 leaves 


3 leaves 


4 leaves 


2 « 1 


3 " 1 


4 « 1 


6 « 1 


3 " 2 


4 " 2 


6 " 2 


6 " 2 


4 " 3 


6 " 3 


6 " 3 


7 " 3 


6 "4 


6 " 4 


7 " 4 


8 " 4 


6 « 6 


7 " 5 


8 " 5 


9 " 5 


7 " 6 


8 " 6 


9 " 6 


10 " & 


8 " 7 


9 « 7 


10 " 7 


11 " 7 


9 " 8 


10 « 8 


11 " 8 


12 " 8 


10 " 9 


11 " 9 


12 « 9 


13 « 9 


11 " 10 


12 « 10 


13 " 10 


14 " 10 


6 from 


6 from 


7 from 


8 from 


6 leaves 


6 leaves 


7 leaves 


8 leaves 


6 " 1 


7 " 1 


8 « 1 


9 " 1 


7 « 2 


8 " 2 


9 " 2 


10 " 2 


8 " 3 


9 " 3 


10 " 3 


11 " 3 


9 " 4 


10 " 4 


11 " 4 


12 « 4 


10 " 5 


11 " 5 


12 " 5 


13 « 5 


11 « 6 


12 « 6 


13 " 6 


14 " 6 


12 " 7 


13 " 7 


14 " 7 


15 " 7 


13 " 8 


14 " 8 


15 " 8 


16 " 8 


14 " 9 


15 " 9 


16 " 9 


17 « 9 


15 « 10 


16 " 10 


17 " 10 


18 " 10 


9 from 


10 from 


11 from 


12 from 


9 leaves 


10 leaves 


11 leaves 


12 leaves 


10 « 1 


11 « 1 


12 " 1 


13 " 1 


11 " 2 


12 " 2 


13 « 2 


14 " 2 


12 " 3 


13 " 3 


14 " 3 


15 " 3 


18 " 4 


14 " 4 


15 " 4 


16 « 4 


14 " 5 


15 " 5 


16 *' 5 


17 " 6 


15 « 6 


16 " 6 


17 « 6 


18 " 6 


16 " 7 


17 « 7 


18 " 7 


19 " 7 


17 " 8 


18 " 8 


19 " 8 


20 " 8 


18 " 9 


19 " 9 


20 " 9 


21 " 9 


19 " 10 


20 " 10 


21 " 10 


22 " 10 



Note. — ^Let the teacher drill the student thoroughly on the 
Ibregoing tables by asking questions in every possible variety. 
Time thus occupied will be more than regained by the ex- 
pertness imparted to the pupil in performing more difficult 
e^sznp]e& 
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SUBTRACTION. 39 

CASE I. 

Art. 41 . To subtract toJien no figure of the subtrahend u 
greater than its corresponding figure of the minuend. 

Ex. 1. A merchant bought 576 oranges, and sold 341 of 
them. How many were left ? 

Analysis, Here we are to find the dif- 

y ^^^ , «.. ^ . OPERATION. 

ferefnce between 576 and 341. We write g^rg Minuend 
the less number under the greater, placing 341 Subtrahend. 
uniU under units^ tens under tens, etc. We 235 Eemainder. 
begin with units and say : 1 unit from 6 
units leaves 5 units, and we write the 5 in the units' column 
below. Then 4 tens from 7 tens leave 3 tens, and we write 
the 3 under the tens' column. Lastly, 3 hundreds from 5 
hundreds leave 2 hundreds, and we set the 2 under the hun- 
dreds' column. Hence, we have as the whole remainder 2 
hundreds 3 tens and 5 units, or 235. Ans, 235 oranges. 

In actual practice we shorten the work. We simply say : 
" 1 from 6 leaves 5, 4 from 7 leaves 3, 3 from 5 leaves 2 ; 
answer, 235." 

In order that the pupil may understand the reason of the 
operation, he should be required at first to give the full 
analysis. 

2. A man had 6549 dollars, and after spending 4235 dol- 
lars how many had he left ? 

Short Analysis, 5 from 9 leaves 4, 3 
from 4 leaves 1, 2 from 5 leaves 3, 4 from ^335 Subteahend. 

6 leaves 2 ; answer, 2314. -zzr-; ^ . , 

' ' 2314 Kemamder 

Examples for Practice. 

(3.) (4.) (5.) (6.) (7.) (8.) 

From 75 89 65 87 98 87 
Take 54 64 21 42 63 32 

Ans. 21 



3» 
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SUBTBACnOW. 



(9.) 
From 456 
Take 241 

Ans. 215 

(15.) 
From 827 
Take 412 

Ans. 415 

(21.) 

From 5895 
Take 2352 

Ans. 3543 

(27.) 
From 75853 
Take 45213 

Ans, 30640 

(33.) 
From 546875 
Take 513213 

Am, 33662 



(10.) 
765 
243 



(16.) 

987 
210 



(11.) 
854 
323 



(17.) 

859 
232 



(12.) 
954 
710 



(18.) 

785 
253 



(22.) 
7895 
3235 



(23.) 

5897 
2632 



(24.) 
7928 
3224 



(13.) (14.) 

847 675 
302 213 



(19.) 

879 

343 



(28.) (29.) (30.) 
89487 75659 87392 
32315 32417 43181 



(34.) 
347985 
323415 



(35.) 

973856 
951231 



(36.) 
825944 
812512 



(25.) 

9857 
3251 



(20.) 

759 
323 



(26.) 
8795 
3251 



(31.) (32.) 
75285 88456 
43151 32142 



(37.) (38.) 
756345 914756 
713125 902314 



Practical Questions. 

1. Harry had 79 chestnuts, and gave his brother 23 of 
them. How many did he keep ? Ans, 56 chestnuts. 

2. A grocer bought 759 oranges, and sold 513 of them. 
How many remained unsold ? Ans. 246 oranges. 

3. A man bought a rockaway for 325 dollars, and sold it fot 
387 dollars. How much was his profit ? Ans. 62 dollars. 

4. A man started on a journey of 875 miles. After travel- 
ing 523 miles, how much farther had he to travel ? 

Ans. 352 miles 
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SUBTBACnON. 31 

6. Two men jointly built a mill for 7856 dollars; one fnr- 
niahed 4520 dollars. What did the other furnish ? 

Ans. 3336 dollars. 

6. The earnings of a factory for a year were 45689 dollars, 
and the expenses were 21352 dollars. What were the profits f 

Ans, 24337 dollars. 

7. The gross receipts of a railroad were 357845 dollars, and 
the running expenses for the same time were 213423 dollars. 
What were the net earnings ? Ans, 144422 dollars. 

CASE II. 

Art. 42. To subtract when a figure in the subtrahend t< 
larger than the corresponding figure in the minuend, 

Ex. 1. James had 82 walnuts, and gave his sister 25 of 
them. How many did he keep for himself? 

Analysis, We begin at the right hand, ^.^.,^.„^^„ 

^ o o J OPERATION. 

but as we cannot take 5 units from 2 units, q j^, 

we borrow 1 ten from the 8 tens, and add- or a v* hi 

ing the 1 ten = 10 units to the 2 units, rz ^ . , 

we have 12 units. Then, 5 units from 12 

units leave 7 units, which we write under the units' column. 

Now, as we borrowed 1 ten from the 8 tens, we left only 7 

tens ; hence we say, 2 tens from 7 tens leave 5 tens, which 

we also set down, making the remainder 5 tens and 7 units, 

or 57. Ans. 57 walnuts. 

The foregoing is the tru^ method of performing subtraction 
The plan usually employed differs from this, though the results 
are precisely the same. To illustrate : let us take the example 
just given Aftier borrowing the 1 ten as above, and adding 
it to the 2 units, thereby making 12 units, the usual practice 
is to say: 5 units from 12 units leave 7 units; then, carry 
1 ten to the 2 tens, making 3 tens, and 3 tens from 8 tens 
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32 SUBTBACnOH. 

leave 5 tens, aa before. In oilier words, we borrow from the 
upper number, and pa^ hack to the lower number. 

The recuon of this is easily explained. It depends upon 
the following principle, viz. : 

The difference between any two numbers remains the same 
when each of them is equally increased. For example, 7 — 3 
s= 4. Now, if we add 10 to each, we have 17 — 13 = 4, as 
before. In the example above, after we borrow 1 ten from the 
8 tens, it is no longer 8 tens, but really 7 tens ; hence, when 
we call it 8 tens, we make it 1 ten larger than it really is, and 
therefore we must call the 2 tens in the subtrahend^ 3 tens ; 
t. e., we must carry 1 to the 2, in order to compensate for the 
increase of the minuend. 

Observation, — To most persons, the true and philosophic 
mode of subtraction seems unnatural^ for the simple reason, 
that they have been accustomed, all their lives, to operate 
upon a different plan. 

From the foregoing explanations we derive the 

BULE. 

I. Write the less number under the greater^ placing units 
under units, tens under tens, etc., and begin at the right to 
subtract, 

II. Subtract each Jigure in the lower line from the one 
above it, and set the remainder below, 

III. If any Jigure in the lower line is greater than the one 
xbove it, add 10 to the upper figure before subtracting, and 
carry 1 to the next left-hand Jigure in the lower line, and 
proceed as before. 

Proof. Add the remainder to the subtrahend; the sum 
ihould be equal to the minuend. 
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Examples for Praotios. 



33 



(1) 

From 74 
Take 69 

Ans. 15 


(2.) 
84 
29 


(3.) 
63 

28 


(4) 
95 
59 


(5.) 
64 

27 


(6.) 

71 
23 


(7.) 
From 425 
Take 282 


(8.) 

837 
492 


(9.) 

758 
283 


(10.) 
648 
376 


(11.) 

826 
574 


(12.) 

756 
481 


in*. 143 












(13.) 
From 672 
Take 259 


(14.) 
683 
328 


(16.) 
781 
436 


(16.) 
980' 
348 


(17.) 
762 
439 


(18.) 
590 
426 


An*. 313 












(19.) 
From 7680 
Take 4246 


(20.) 
4860 
2325 


(21.) 
6840 
2234 


(22.) 
7680 
4348 


(23.) 
3760 
2318 


(24.) 

5870 
2382 


Am. 3335 












(25.) 
From 7238 
Take 4854 

Ans. 2384 


(26.) 
8216 
3692 


(27.) 
5236 
3951 


(28.) 
4239 
2780 


(29.) 
5105 

2872 


(30.) 
7258 
3764 



(31.) (32.) (33.) (34.) (35.) (36.^ 

From 52836 41729 82537 95807 72517 42815 

Take 28371 28394 47180 48253 45281 25292 

Am. 24465 

(37.) (38.) (39.) (40.) (41.) (42.) 

From 400500 500300 700800 500000 700000 800000 

Take 215327 257185 253478 275387 283541 504207 
Am. 185173 
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S4 SUBTRACTIOir. 

Practical Questions. 

1. A drover bought 725 hogs, and sold 386 of them. How 
many ^cre left? Ans. 339 hogs. 

2. A man bought a house for 7238 dollars, and sold it for 
6893 dollars. How much did he lose ? Ans, 345 doUars. 

3. A man deposited 3238 dollars in bank, and afterward 
drew out 1875 dollars. How much had he remaining ? 

Ans, 1363 dollars. 

4. A lot of cotton was bought for 23417 dollars, and after- 
ward sold for 21895 dollars. How much was the loss? 

An^, 1522 dollars. 

5. The art of printing was invented in 1449. How many 
years since its invention ? Ans. years. 

6. James and Reuben together had 3000 chestnuts. James 
claimed 1875 of them. How many did Reuben own ? 

Ans, 1125 chestnuts. 
7- The earnings of a paper-mill for a year are 23418 dollars, 
and the expenses are 17945 dollars. What is the net profit ? 

Ans, 5473 dollars. 

8. Subtract five thousand and seven from thirty thousand 
and twenty-two. Ans. 25015. 

9. From forty-three thousand and four subtract seven thou- 
sand two hundred and nine. Ans. 35795. 

10. Charles has a certain number of walnuts. If he had 
253 more, he would have 1000. How many has he ? 

Ans. 747 walnuts. 

11. The gross earnings of a railroad were 421329 dollars, 
and the expenses were 285940 dollars. What were the net 
profits? ^rw. 135389 dollars. 

12. The telescope was invented in 1608. How many years 
fince that time ? Ans. years. 
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MUIiTIPLICATrON. 36 

QUXSTIONS COMBININQ ADDITION AND SUBTRAOTION. 

1. A man owed 725 dollars. Afler paying 225 dollars at 
one time and 353 dollars at another, bow much had he still 
to pay ? Am. 147 dollars. 

2. If a clerk has a salary of 1200 dollars a year, and if 
he pays 325 dollars for board, 275 dollars for clothing, and 
285 dollars for other expenses, how much can he lay up at 
the end of the year? Ans. 315 dollars. 

3. A shepherd had 325 sheep. The first year he sold 89 
of them, and the next year he bought 157 more. How many 
had he then ? Ans, 393 sheep. 

4. A gentleman engaged in farming with a capital of 4500 
dollars. The first year he gained 1975 dollars, the second 
year he lost 1225 dollars, and the third year he lost 525 dol- 
lars. How did his capital then stand ? Ans. 4725 dollars. 

5. A gentleman bought a 1000-mile ticket on the Georgia 
Railroad for the use of his wife, his daughter, his son and him- 
self His wife rode 285 miles, his daughter 225 miles, his son 
235 miles and he himself rode the remainder. How many 
miles did the gentleman ride ? Ans. 255 miles. 

6. A lady went into a store, and after buying a cloak worth 
32 dollars, a bonnet for 14 dollars, a pair of gaiters for 5 
dollars and two handkerchiefs at 2 dollars apiece, she handed 
the clerk a 100-dollar greenback. How much change ought 
the clerk to return to her ? Ans. 45 dollars. 



MULTIPLICATION. 

Article 43. Ex. 1. If a pound of rice cost 10 oentfl, 
what would be the cost of 4 pounds ? 

Analyds. To answer this question, we must repeoA i\i^ W 
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cents, or aild it to itself as many times as there are pounds 
thus: 

10 cents, 

10 « 

10 " 

10 « 

Am. 40 cents. 

Abt. 14. This repeated addition of a number to itself is 
called Multiplication. 

We might have found the answer to the question above 
much more readily by saying : If 1 pound cost 10 cents, 4 
pounds would cost 4 times as many cents, and 4 times 10 cents 
are 40 cents. The operation would have been thus : 

OPERATION. 

10 cents, 

Ans, 40 cents. 

We see that this latter operation is much shorter than the 
other. Hence, 

Art. 45 Multiplication is a sTiort method of perform- 
ing m^nj/ additions of the same number. 

Art. 46. Three terms are used in Multiplication ; thcbo are, 
the multiplicand, the multiplier and the product. 

The MULTIPLICAND is the number to be repeated- 

The MULTIPLIER is the number which shows how man^ 
times the multiplicand is to be repeated. 

The PRODUCT is the number obtained by the multiplication. 

In the example above, 10 cents is the midtiplicandy 4 is th<j 
multiplier^ and 40 cents is the product. 

The multiplier and multiplicand are also called /actors. 

Art. 47. The sign of multiplication is an inclined cross, 
X, somewhat like a Koman X ; this sign when placed between 
two numbers signifies that they are to be multiplied together; 
Ihos, 6 X 3 = 15 is read, 5 multiplied by 3 equals 16. 
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Abt. 48. Since the multiplication of all numbers, howevei 
large, depends upon the multiplication of one figure by another, 
the pupil should thoroughly master the multiplication tabla 
C^yen below : 

MULTIPLICATION TABLE. 



Onge 


2 times 


3 times 


4 times 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


2 " 2 


2 " 4 


2 " 6 


2 " 8 


3 " 3 


3 " 6 


3 " 9 


3 " 12 


4 " 4 


4 " 8 


4 " 12 


4 " 16 


5 " 5 


5 " 10 


5 " 15 


5 " 20 


6 " 6 


6 " 12 


6 " 18 


6 " 24 


7 " 7 


7 " 14 


7 " 21 


7 " 28 


8 " 8 


8 " 16 


8 « 24 


8 " 32 


9 " 9 


9 " 18 


9 " 27 


9 " 36 


10 " 10 


10 " 20 


10 " 30 


10 « 40 


11 " 11 


11 " 22 


11 " 33 


11 « 44 


12 " 12 


12 " 24 


12 " 36 


12 « 48 


5 times 


6 times 


7 times 


8 times 


1 are 5 


1 are 6 


1 are 7 


1 are 8 


2 " 10 


2 " 12 


2 « 14 


2 " 16 


3 « 15 


3 " 18 


3 " 21 


3 " 24 


4 " 20 


4 " 24 


4 " 28 


4 « 32 


5 « 25 


5 " 30 


6 " 35 


6 " 40 


6 " 30 


6 " 36 


6 " 42 


6 « 48 


7 " 35 


7 " 42 


7 " 49 


7 « 56 


8 " 40 


8 " 48 


8 " 56 


8 " 64 


9 "45 


9 " 54 


9 " 63 


9 " 72 


10 " 50 


10 " 60 


10 " 70 


10 " 80 


11 " 55 


11 " 66 


11 " 77 


11 " 88 


12 " 60 


12 " 72 


12 " 84 


12 « 96 


9 times 


10 times 


11 times 


12 times 


1 are 9 


1 are 10 


1 are 11 


1 ai-e 12 


2 " 18 


2 « 20 


2 « 22 


2 " 24 . 


3 « 27 


3 " 30 


3 " 33 


3 « 36 • 


4* « 36 


4. « 40 


4 " 44 


4 « 48 


6 « 45 


5 " 50 


5 " 55 


5 '* 60 


6 " 64 


6 " 60 


6 " 66 


6 " 72 


7 " 63 


7 " 70 


7 " 77 


7 " 84 


8 " 72 


8 « 80 


8 " 88 


8 " 96 


9 " 81 


9 " 90 


9 " 99 


9 " 108 


10 " 90 


10 " 100 


10 " 110 


10 " 120 


11 " 99 


11 " 110 


11 " 121 


11 " 132 


12 " 108 


12 " 120 


12 " 132 


12 ** 144 
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88 MULTIPLICATION. 

Abt. 49. The product must always be like the multiplicand; 
I. «., if we multiply dollars the product must be dollars, if we 
multiply bushels the product must be busliels. Adding \ 
quantity to itself does not change the character or kind of the 
quantity; and as multiplication is only a short wslj of per- 
forming several additions, the resulting product must always 
be like the multiplicand. 

Mental Questions. 

1. What will 4 lemons cost at 6 cents apiece ? 

Analysis, Since 1 lemon costs 6 cents, 4 lemons will cost 4 
times 6 cents, which will be 24 cents. 

2. At 5 dollars a yard, what will 6 yards of broadcloth cost? 
Analysis, Since 1 yard costs 5 dollars, 6 yards will cost 6 

rimes 5 dollars, which will be 30 dollars. 

3. K 1 orange costs 7 cents, how many cents must you pay 
for 4 oranges ? 

4. One gallon contains 4 quarts; how many quarts in 8 
gallons ? 

5. One peck contains 8 quarts; how many quarts in 5 
pecks? 

6. What would 8 bananas cost at 6 cents apiece ? 

7. How much would 5 barrels of flour cost at 9 dollars a 
barrel ? 

8. At 10 cents a pint, how much would 7 pints of milk cost ? 
9 At 9 cents a pound, how much would 7 pounds of rice 

10. In one week there are 7 days; how many days in 5 
weeks ? 

11. At 9 cents a quart, what would be the cost of 6 quarts 
of berries? 

12. In me dime there are 10 cents; how many oenta in 
7 dimes? 
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13. At 3 dollars a bushel, what would 12 bushels of 
peaches cost ? 

14. There are 4 gills in one pint; how many gills in 
9 pints ? 

15. If a car run 12 miles an hour, how &r would it run 
in 5 hours ? 

16. In one yard there are 3 feet; how many feet in 9 
yards? 

17. At 7 cents a pound, how much must you pay for 
9 pounds of rice ? 

18. In one foot there are 12 inches; how many inches in 

6 feet? 

19. How much would 8 pounds of iron cost at 7 cents a 
pound ? 

20. At 6 cents apiece, how much must you pay for 

7 pencils'? 

21. If one barrel hold 3 bushels of apples, how many 
bushels would 10 barrels hold ? 

22. If a ton of coal cost 9 dollars, what would 7 tons cost ? 

23. At 10 cents an ounce, how much would 8 ounces of 
indigo be worth ? 

24. Six feet make a fathom ; how many feel m 7 fathoms ? 

25. If a bunch of grapes cost 8 cents, what would 9 bunches 
cost? 

26. In one mile there are 8 furlongs ; how many ^rlongs in 

8 miles? 

27. At 9 cents a gill, how much would 9 gills of wine 
eost? 

28. In one bushel there are 4 pecks ; how many pecks in 

9 bushels ? 

29. At 5 cents a box, how many cents must you pay for 
7 boxes of matches ? 

Presuming tliat the pupil has thorovghly mastered th« 
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40 MOJLTIPLICATION. 

Multiplication Table, we pioceed to illustrate die 
1 that occur in Multiplication. 



CASE I. 

A&T. 50. When the multiplier coTuists of only onejigta^ 

Ex. 1. Multiply 321 by 3. 

Analysis, We place the multiplier operation. 
under the units' figure of the multipli- | 
oand and say : 3 times 1 unit are 3 units, g|| 
and we write the 3 under the units' 321 Multiplicand, 
column. Then, 3 times 2 ^ctm are 6 tens, _3 Multiplier, 
and we write the 6 under the tens' 963 Product, 
column. Lastly, 3 times 3 hundreds are 
9 hundreds, and we write the 9 under the hundreds' column, 
making the whole product 9 hundreds 6 tens and 3 unite, 
or 963. Am. 963 

2. Multiply 476 by 6. 

Analysis. We say: 6 times 6 units OPERATION 
are 36 units = 3 tens and 6 units. | 
We place the 6 under the units' column, g|| 
and carry the 3 tens to the next product. 475 Multiplicand 

Then, 6 times 7 tens are 42 tens, and 6 Multiplier. 

the 3 tens we carry are 45 tens *= 4 2856 Product, 
hundreds and 5 tens. We write the 5 
under the tens' column, and carry the 4 hundreds to the next 
product. Lastly, 6 times 4 hundreds are 24 hundreds, and 
the 4 hundreds we carry are 28 hundreds = 2 thousands and 
8 hundreds, which we write under their proper columns, 
making the entire product 2 thousands 8 hundreds 5 teni 
and 6 units, or 2856. Ans. 2856. 

The pupil should now be taught that in working examplea 
we practically pay no attention to figures as being units, tens, 
hundredsy etc., but we regard them aM as units. This veij 
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much shortem the operation. The actual working of the laal 
elample would be about as follows : " 6 times 6 are 36 ; set 
down the 6 and carry 3; 6 times 7 are 42, and 3 to carry 
make 45 ; set down the 5 and carry 4 ; 6 times 4 are 24, and 
4 to carry are 28, which we set down." Ans. 2856. 

A little examination of the analysis will show that when 
he multiplier consists of but one figure, 

We begin at the right hand and multiply each figure of the 
mvUiplicand hy the multiplier, setting down the right-hand figure 
of each product and carrying the left, just as in Addition. 

a Multiply 7085 by 5. 

Short Analysis, 5 times 5 are 25 ; set operation. 
down the 5 and carry 2; 5 times 8 are 7035 Multiplicand. 
40, and 2 to carry are 42 ; set down the 5 Multiplier. 

2 and carry 4 ; 5 times is 0, but 4 we 35425 Product, 
carry is 4 ; set down the 4 ; 5 times 7 

are 35, which we set down. Ans. 35425. 

Examples job Practice. 

4. At 324 dollars apiece, how much would 2 buggies cost? 

Ans. 648 dollars. 
6. If a bale of cloth contain 321 yards, how many yards in 

3 bales? Ans. 963 yards. 

6. What would 4 horses cost at 212 dollars apiece ? 

An^. . 

7. Thomas has 3213 chestnuts, and William has 3 times as 
many. How many has William ? Ans. . 

8. If one piano cost 756 dollars, how much would 2 pianos 
cost? ^ns. . 

9. What would be the weight of 3 bales of cotton, eacli 
weighing 576 pounds ? Ans. . 

10. What would be the cost of 4 carriages at 568 doUan 
apiece? -4w». . 

4^ 
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11. If a cask of bacon weigh 937 pounds, how much would 
5 casks weigh ? Ana. . 

12. If a locomotive run 396 miles in one day, how fax could 
it run in 6 days ? Ans. . 

13. What would be the weight of 7 tierces of rice, each 
weighing 575 pounds ? Ans. . 

14. How many stalks of corn in 8 rows, each row containing 
718 stalks? Am. . 

15. How many eggs in 9 boxes, each box containing 864 
eggs? Ans, . 

16. In one mile there are 5280 feet; how many feet in 
4 miles ? Ans. 21120 feet. 

17. If a factory make 9757 yards of cloth in one week, 
how many yards could it make in 5 weeks ? 

Ans. 48785 yards. 

18. If a ship can carry 7856 barrels of flour, how many 
barrels could be carried in 6 ships ? Ans. 47136 barrels. 

19. If a wagon can carry 5837 shingles, how many shingles 
could be carried by 7 wagons ? Ans. 40859 shingles. 

20. What would 8 miles of plank-road cost at 3489 dollars 
per mi'le ? Ans. 27912 dollars. 

21. Nine men built a factory, each one furnishing 8457 
dollars. What was the cost of the factory ? 

Ans. 76113 dollars. 

22. If a car can carry 19857 pounds, how many pounds 
oould 4 such cars carry ? An^. 79428 pounds. 

23. There are 63360 inches in a mile. How many inches 
in 5 miles? -4ns. 316800 inches. 

24 How many miles would a ship sail in going around the 
('.arth 6 times, the earth being 24856 miles in circumference ? 

Ans. 149136 miles. 

25. What would be the cost of constructing 7 miles of 
railway at 35248 dollars per mile ? Ans. 246736 doUan 
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26. If a wheel revolve 18576 times in going a certain dis- 
lance, how many times would it revolve in going 8 times the 
distance ? Aiis, 148608 times. 

27. If the expense of running a steam-mill for one year iji 
.-(5678 dollars, how much would it be for 9 years ? 

Ans. 321102 dollars. 

CASE IL 

Art. 51. When the miUtrplier consists of more than ons 
figure, 

Ex. 1 If 46 bushels of corn grow on one acre of land, 
how many bushels would grow on 36 acres ? 

Analysis. If 1 acre produce 46 bushels, 

then 36 acres would produce 36 thnes as operation. 

many bushels. We place the multiplier H Multiplicand 

/ , ,.,.,. , . 36 Multiplier, 

under the multiplicand, units under units, r-r 

and tens under tens. Beginning with ^33 
unite, we say : 6 times 6 unite are 36 \%^q Product 
unite = 3 tens and 6 unite. Write the 
6 unite under the unite' column, and carry the 3 tens to the 
next product. Then, 6 times 4 tens are 24 tens, and the 3 
tens we carry are 27 tens = 2 hundreds and 7 tens, each of 
which we set in their proper column. Next, we are to mul- 
tiply by the 3 tens. We say : 3 tens multiplied by 6 units are 
18 tens = 1 hundred and 8 tens. We set the 8 tens under the 
tens' column, and carry the 1 hundred to the next product 
liastly, 3 tens multiplied by 4 tens are 12 hundreds, and the 
1 hundred we carry makes 13 hundreds = 1 thousand and 3 
hundreds, each of which we write in their proper column. 
Adding these two producte, we have 1656 as \hQ whole product, 

^715. 1656 bushels. 
It is plain that when we multiplied 46 bushels by 6, we 
found the number of bushels that would grow on 6 acres \ qaI 
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when we multiplied by the 3 tens = 30 unttSy we fonnd the 
number that would grow on 30 acres. Adding these two re- 
sults, we evidently have the number of bushels that would 
grow on 30 acres -{- 6 acres, or 36 acres. 

2. A merchant bought 34 pieces of calico, each piece con- 
taining 43 yards. How many yards did he buy ? 

Analysis, Since 1 piece contains 43 yards, then 34 pieces 
will contain 34 times as many yards ; the operation would be 
as follows: 

OPERATION. 

43 = number of yards in 1 piece. 
34 = number of pieces. 

172 = number of yards in 4 pieceb. 
129 = number of yards in 30 pieces. 

1462 = number of yards in 34 pieces. 
In multiplying 43 yards by 4 we get 172 yards as the 
number in 4 pieces; and multiplying 43 by 3 tens, we get 129 
tens of yards = 1290 yards, the number in 30 pieces; and 
when we add the two products we get 1462 yards, the number 
in 34 pieces. Ans. 1462 yards. 

Note. — ^The products obtained by using the separate figures of 
the multiplier are called jpar^Z products. 

3. Multiply 236 by 309. 
Analysis. We first multiply by the 

units' figure, as in the preceding ex- operation. 

amples, and get 2124 as a partial prod- 236 Multipli^^d 

net. We next pass to the tens. As "^ 

occupies the ten^ place, its product into yoSO 

the multiplicand will be 0, and we write ^2924 Product 

under the tens' column. We then 

proceed to the 3, which represents hundreds, and multiply 

each figure of the multiplicand by this, placing the first 

figure of the product under the column of hundreds, because 
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mnts multiplied by hvndrecU will always giyo htmdred$. 
Adding these piurtial products, we have 72924 as tbe entirs 
product Ans. 72924. 

What we haye said may be summed up in the following 

Rule. 

I. Write the muUipUer under the multiplicand^ placing unit* 
under units, tens under tens, etc., and begin at the right in 
muUiphf. 

II. Multiply each figure in the multiplicand successively by 
each fijgure in the multiplier, and set the first figure of each 
partial product directly under the figure by which you multiply. 

III. Add (he partial products, and their mm will be the 
whole product required, 

Pboof. Multiply the multiplier by the multiplicand, and if 
the product is the same as before, the work may be presumed 
to be right. 

Art. 52. When we have two factors, it is immaterial which 
of the two we use as the multiplicand, or which as the mul- 
tiplier, for in either case the resulting product is the same : 
5X8 = 8X5. 

Examples fob Praotige. 

4. If a man can travel 45 miles in a day, how &r could he 
travel in 25 days ? 

Analysis, Since he travels 45 miles in 1 day, then in 25 
days he could travel 25 times as many miles = 45 X 25 = 
1125 miles. Ans, 1125 miles. 

5. How far would a locomotive run in 22 hours at 34 miles 
an hour ? Ans. 748 miles. 

6. How many yards of bagging in 63 pieces, each piece 
containing 78 yards ? Ans, 4914 yards. 

7. What would be the value of 96 acres of land at 67 dol* 
ars an acre? Ans, 6432 doUan. 
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8. In one hogshead there axe 63 gallons. How manj 
gallons in 87 hogsheads ? Arts, 5481 gallons. 

y. If an engine can run 375 miles in a day, how far could it 
run in 29 days ? Ans. 10875 miles. 

10. What would be the weight of 65 bales of cotton, each 
bale weighing 537 pounds ? Ans. 34905 pounds. 

11. If a carriage wheel revolve 347 times in running one 
mile, how often would it revolve in going 85 miles ? 

Ans. 29495 miles. 

12. If a cask of bacon weigh 983 pounds, what would be 
the weiejht of 79 casks at the same rate ? 

Ans. 77657 pounds. 

13. Multiply 786 by 48. ^iw. 37728. 

14. Multiply 958 by 67. An^. 64186. 

15. Multiply 879 by 86. Ans. 75594. 

16. Multiply 937 by 75. Ans. 70275. 

17. In one bushel there are 2150 cubic inches. How many 
cubic inches in 58 bushels ? Ans. 124700 cubic inches. 

18 What would 78 miles of plank-road cost at 2409 dollars 
per mile ? Ans. 187902 dollars. 

19. Multiply 3256 by 58. Ami. 188848. 

20. Multiply 4807 by 76. An4i. 365332. 

21. What would be the cost of constructing 86 miles of 
railroad at 28956 dollars per mile ? Am. 2490216 dollars. 

22. How many pounds could be carried on 27 freight-cars, 
each car carrying 19785 pounds? Ans 534195 pounds. 

23. If one ship can carry 987654 pounds of cotton to 
Liverpool, how many pounds could 49 ships carry ? 

Ans. 48395046 pounds. 

24. If a box contain 237 oranges, how many oranges would 
425 boxes contain ? Ans. 100725 oranges. 

25. Multiply 765 by 235. Ans. 179775. 

26. Multiply 894 by 326. Ans. 291444 
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27. Multiply 657 by 408. Ans, 268056. 

. 28. Multiply 6258 by 346. Ans. 2165268. 

29. Multiply 5679 by 507. Ans. 2879253. 

30. Multiply 7856 by 658. Ans. 6169248. 

31. Multiply 9008 by 784. Ans. 7062272. 

32. Multiply 3207 by 2345. Anji. 7520415. 

33. Multiply 6579 by 3506. Ans. 23065974. 

34. Multiply 8579 by 4078. Ans. 34985162. 

35. Multiply 7058 by 6007. Ans. 42397406. 

36. Multiply 35768 by 3456. Ans. 123614208. 

37. A certain volume contains 752 pages; bow many pages 
in 608 such volumes? Ans. 457216 pages. 

38. Multiply six thousand and ninety-seven by nine hun- 
dred and eight. Ans. 5536076. 

39. Multiply fifty-four thousand and forty-nine by six thou- 
sand and seventy-five. Ans. 328347675. 

40. The two factors of a certain number are 656 and 907. 
What is the number? Ans. 594992. 

41. How many letters in a book containing 672 pages, each 
page containing 43 lines, and each line 47 letters ? 

Ans. 1358112 letters. 

CONTRACTIONS IN MULTIPLICATION. 
CASE L 

Art. 53. When the mvltiplter is a composite number. 

A COMPOSITE number is one produced by multiplying 
together two or more numbers, each greater than a unit; 
thus 12 is a composite number, since 6X2 = 12; or 3X4 
= 12; or2x 2X3 = 12. 

Art. 54. The component factors of a number are the 
numbers which, multiplied together, will produce the given 
number. Thus, the component factors of 18 are 9 and 2, or 
6 and 3, or 3 and 3 and 2. 
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ICUI/nPLICATION. 



Ex. 1. What would be the cost of 42 pieoes of nlk at 
83 dollars per piece J 

AfudytU. Since 1 piece is worth 63 dollars, 42 pieces would 
be worth 42 times 63 dollars ; heuoe, we must multiply 63 dol- 
lars by 42. But since 42 is equal to 6 X 7, or to 3 X 2 X 7, 
we may perform the operation by the following methods : 



lit Method. 

63 dollars. 
J2 

126 
252 

Am. 2646 dollars. 



Id Method. 

63 dollars. 
6 

378 

7 

2646 dollars. 



8d Method. 

63 dollars.' 
3 

189 
2 

378 

7 

2646 dollars. 



Hence, W6 have the following 

Bulb. 
Separate the composite nuniber into two or more /acton. 
Multiply the multiplicand hy one of the factors, amd thi 
product thus obtained by another factor, untU aU the facton 
have been used. The last product wiU be the result required. 

Examples toe Practice. 

2. How many yards of cloth in 24 pieces, each piece 
eontaining 47 yards ? Ans. 1128 yards. 

3. K a ton of guano cost 58 dollars, what would be the 
Talue of 32 tons? Ans. 1856 dollars. 

4. If an acre of land produce 62 bushels of wheat, how 
many bushels will be produced on 28 acres ? 

Ans. 1456 bushels. 

5. Multiply 3456 by 56. Ans. 193536. 

6. Multiply 6809 by 63. Ans. 428967. 

7. Multiply 987 by 64. 4n«. 5329a 
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CASE IL 

Abt. 55. When, the multiplier is 10, 100, or 1000, etc. 

Annexing one cipher to a number removes the number one 
place to the left, and therefore increases its value ten times; 
annexing two ciphers removes the number two places to the 
left, and increases its value 100 times, which is the same as 
multiplying it by 100, etc. Thus, if we annex one cipher to 
37, it becomes 370 3 annex two ciphers, and it becomes 3700 ; 
annexing three ciphers, we make it 37000. 

Hence, to multiply by 10, 100, or 1000, etc., 

Annex as many ciphers to the mvMpluxmd as there are 
tiphers in the multiplier. 

Examples por Pbacticb. 

1. In one dollar there are 100 cents; how many cents in 
225 dollars? Ans. . 

2. In one mile there are 320 rods; how many rods in 
100 miles? Ans. . 

3. At 75 dollars per acre, what would 1000 acres of land 
be worth ? Ans, . 

4. What would 10000 tons of guano cost, at 59 dollars 
per ton ? Ans. . 

5. In one dime there are 10 cents; how many cents in 
465 dimes? Ans. . 

6. How much would 100000 barrels of flour cost, at 1? 
dollars a barrel ? Ans. 

CASE in. 
Art. 56. When there are ciphers at the right hand of one 
or both of the factors. 

Ex. 1. At 500 dollars apiece, what would be the cost of 
30 pianos ? 

6 D 
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MULTIPLICATION. 



OPEBATION. 

500 Multiplicand 
30 Multiplier. 

15000 Product 



Andfysis. At 100 dollars apiece, it is 
evident that the 30 pianos would cost 
100 X 30 = 3000 dollars; and at 500 
dollars apiece they would cost 5 times 
as much as at 100 dollars each, or 5 
rimes 3000 dollars = 15000 dollars. 

Hence, we use the following 

Rule. 

Multiply the 8IQNIE1GA1XT figures together, and to theprodut 
annex as many ciphers as there are at the right hand of hoik 
the factors. 

Examples for Practice. 
2. What would be the weight of 300 bales of cotton 
averaginsr 550 pounds per bale ? 

operation. 

550 
300 



Ans, 165000 pounds. 

Instead of writing units under units, tens under tens, etc , it 
is the usual practice, when ciphers are at the right of the 
multiplier, to place the multiplier under the multiplicand, m 
indicated in the foregoing " operation.'' 

3 Multiply 570 by 80. Ans. 45600. 

4 Multiply 75600 by 320. Ans. 24192000. 

5 Multiply 4030 by 5600. Ans. 22568000. 
6. Multiply 5009 by 6200. Ans. 31055800. 
7 Multiply 70600 by 4007 Am. 282894200 



Am. 407736000. 
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DIVISION. 



OPERATION. 

12 oranges. 

9 Ist remainder. 

6 2d remainder. 

3 3d remainder. 
_3 
4tli remainder. 



Abtiole 57. Ex. 1. James has 12 oranges, whiob ho wishes 
to divide between his 3 brothers; how many oranges ean b« 
give to each ? 

Anal^tM. Here we are required to 
divide 12 oranges into 3 equal parts. 
If James gives each brother ome orange, 
it will require 3 oranges, and 9 oranges 
would be left. If now he gives each of 
them another orange, it will require 3 
oranges, and 6 oranges would be left. 
If he gives them one apiece a third 
time, it is evident there would be only 
3 oranges left. K he gives them one 
apiece a fourth time, there would be 
none left. Hence, it is plain that he can give each of his 
brothers 4 oranges. Am, 4 oranges. 

In this example we see that 12 contains 3 four times, for if 
we subtract 3 from \2four times, nothing is left. A number, 
therefore, may be divided into equal parts by tybtraction. 

We might have found the answer in a shorter way by saying 
that each brother would have as many oranges as 3 is contained 
times in 12; and 3 is contained in 12 fovr times. How do 
we know this? Because we know that 3 times 4 are 12. 
Hence, to find how many times one number is contained in a 
second, we must merely find what number multiplied by the 
first will produce the second. 

2. 5 is contained in 20 how many times ? Am, 4 times 
How do we know this ? Because 4 times 5 are 20. 

3. 3 is contained in 18 how many times? Am. 6 times 
Why f Because 6 times 3 are 18. 
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4. How manj times is 7 contained in 21? Am, w 

Why? 

6. How often does 4 go into 24 ? Arts. . Why ? 

6. If 3 lemons cost 15 cents, what is the cost of 1 lemon ? 

7. If 5 boys eat 30 peaches, how many will that be for 
each one ? 

8. If 5 marbles be put in a ring, how many rings can yon 
make ont of 40 marbles ? 

The foregoing examples are all solved by Division, Hence, 

Art. 58. Division m the process of finding how many 
times one number is contained in another. 

Art. 59- The dividend is the number to be divided. 

The DIVISOR is the number by which we divide. 

The QUOTIENT is the number which shows how many times 
the divisor is contained in the dividend. 

Art. 60. The remainder is that which is som^timjes left 
after dividing. The remainder being a part of the dividend, 
is always of the same kind or denomination as the dividend. 
When there is no remainder, the division is said to be exact 

Art. 61. The sign of division is a short horizontal line 
i^ith a dot above and a dot below, -^; it signifies that the 
number before it is to be divided by the number after it; thus 
12 -s- 4 denotes that 12 is to be divided by 4. 

Division is frequently indicated by a line, with the dividend 
above it and the divisor below it ; thus, ^ denotes that 15 is 
to be divided by 5. In practice. Division is usually indicated 
by placing the divisor on the left of the dividend, with a 
curved line between: thus, 6)24 indicates that 24 is to be 
divided by 6. 

Art. 62. Division is the opposite of Multiplication. In 
Multiplication we usually have two factors to find i\iQvt prodvct. 
In Division we have the product and ons of the factors to find 
the other &ctor. 
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The table below sbould be thorougbly mastered by the pupil 
before proceeding farther : 

DIVISION TABLE. 



lin 


2 in 


3 in 


4 in 


1, 1 time. 


2, 1 time. 


3, 1 time. 


4, 1 time. 


2, 2 times. 


4, 2 times. 


6, 2 times. 


8, 2 times. 


3, 3 " 


6, 3 " 


9, 3 " 


12, 3 « 


4, 4 « 


8, 4 " 


12, 4 " 


16, 4 '* 


6, 5 « 


10, 6 " 


15, 6 " 


20, 6 " 


6 6 « 


12, 6 " 


18, 6 " 


24, 6 « 


7, 7 " 


14, 7 " 


21, 7 " 


28, 7 " 


8, 8 " 


16, 8 *' 


24, 8 " 


32, 8 « 


9, 9 " 


18, 9 " 


27, 9 " 


36, 9 " 


10, 10 " 


20, 10 " 


30, 10 " 


40, 10 " 


11, 11 " 


22, 11 " 


33, 11 " 


44, 11 " 


12, 12 " 


24, 12 " 


36, 12 " 


48, 12 « 


5 in 


6in 


7 in 


8 in 


5, 1 time. 


6, 1 time. 


7, 1 time. 


8, 1 time. 


10, 2 times. 


12, 2 times. 


14, 2 times. 


16, 2 times. 


16, 3 " 


18, 3 « 


21, 3 " 


24^ 3 " 


20, 4 " 


24, 4 " 


28, 4 " 


32, 4 « 


25, 6 " 


30, 6 " 


35, 6 « 


40, 6 " 


30, 6 " 


36, 6 " 


42, 6 " 


48, 6 « 


36, 7 " 


42, 7 " 


49, 7 " 


66, 7 " 


40, 8 " 


48, 8 « 


66, 8 " 


64, 8 " 


45, 9 " 


64, 9 " 


63, 9 " 


72, 9 " 


60, 10 « 


60, 10 " 


70, 10 " 


80, 10 " 


65, 11 " 


66, 11 " 


77, 11 " 


88, 11 " 


dO, 12 " 


72, 12 " 


84, 12 " 


96, 12 « 


9 in 


10 in 


11 in 


12 in 


9, 1 time. 


10, Itime. 


11, 1 time. 


12, Itime. 


18, 2 times. 


20, 2 times. 


22, 2 times. 


24, 2 timea 


27, 3 " 


30, 3 " 


33, 3 " 


36, 3 « 


36, 4 " 


40, 4 « 


44, 4 " 


48, 4 " 


45, 6 " 


60, 6 " 


65. 6 " 


60, 5 " 


64, 6 " 


60, 6 " 


66, 6 " 


72, 6 " 


63, 7 " 


70, 7 " 


77, 7 " 


84, 7 " 


72, 8 " 


80, 8 « 


88, 8 " 


96, 8 « 


81, 9 " 


90, 9 " 


99, 9 " 


108, 9 " 


90, 10 " 


100, 10 " 


110, 10 « 


120, 10 " 


99, 11 " 


110, 11 « 


121, 11 " 


132, 11 « 


108, 12 « 


120, 12 " 


132, 12 " 


144, 12 " 



&• 
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SHORT DIVISION. 

Art. 63. Wben the divisor does not exceed 12, the ope- 
ration of division is usually carried on in the mind, and the 
result is written down. This is called Short Division. 

Ex. 1. At 2 cents apiece, how many apples can you buy foi 
846 cents? 

Analysis, Since 2 cents will buy 

I ^ QAi^ X -11 u OPERATION. 

1 apple, ^6 cente Will buy as many i)i^i3or 2)846 Dividend, 
apples as 2 cents are contained times -tttt ^ , , 

' QAo X -mr 1 i.1. J- • 423 Quotient, 

in 846 cents. We place the divisor 

at the left of the dividend, with a curved line between, and 
draw a line underneath the dividend. We then say : 2 is con- 
tained in 8 hundreds 4 hundreds times, and we write the 4 in 
the hundreds' place, under the figure divided. Then, 2 is con- 
tained in 4 tens 2 tens times, and we write the 2 in the tens' 
place in the quotient. Lastly, 2 is contained in 6 units 3 units 
times, and we Write the 3 in the units' place. Hence, the 
quotient is 4 hundreds, 2 tens and 3 units, or 423. 

Ans, 423 apples. 

Examples. 

2. Divide 428 by 2. Ans, — 

3. Divide 248 by 2. Ans. — 

4. Divide 693 by 3. Ans, — 

5. Divide 936 by 3. Ans. — 

6. Divide 840 by 4. Ans. — 

7. Divide 484 by 4. Ans, — 

8. Divide 550 by 5. Am, — 

9. Divide 6428 by 2. Ans. — 

10. Divide 93630 by 3. Ans, — 

11. Divide 48084 by 4. Ans. — 
12 Divide 968 by 2. 



Digitized by 



Google 



DlVISIOi^. 65 

Anah/sis, We say: 2 is con- 

... j-nvj It A r. J J OPERATIOW. 

tamed in 9 hundred 4 nundreds t^. . oxn^o t\- -j ^ 
, ^ , , , .^ Divisor 2)968 Dividend, 

times, and 1 hundred over. We Off 

sot the 4 in the hundreds' place 

in the quotient. Now, the 1 hundred over is equal to 10 tens. 

Adding these 10 tens to the 6 tens of the example, we have 16 

tens; then 2 is contained in 16 tens 8 tens times, and we write 

the 8 in the tens' place in the quotient. Lastly, 2 is contained 

in 8 units 4 units times, and we write the 4 in the units' place. 

Hence, the quotient is 4 hundreds, 8 tens and 4 units, or 484. 

Ans. 484. 

13. Divide 526 by 2. Ans. 263. 

14. Divide 728 by 2. Ans. . 

15. Divide 7950 by 3. Ans. 2650. 

16. Divide 4650 by 3. Ans. . 

17. Divide 9720 by 4. Am. 2430. 

18. Divide 5720 by 4. An^. . 

19. Divide 6650 by 5. Ans. 1330. 

20. Divide 6150 by 5. Ans. . 

21. Divid«^ 228 by 3. 

Analysis. Since the divisor, 3, is not 

contained in the first ficnire of the dividend, onooo t\' • j 

^ , , ... . , . 3)228 Dividend, 

we find how many times it is contained in ^ n f * 

the first two figures. We regard the 2 

hundreds as being equal to 20 tens^ and adding these 20 tens 

to the 2 tens of the example, thereby making 22 tens^ we saj: 

3 is contained in 22 tens 7 tens times, with a remainder of 1 

ten. We write the 7 in the tens' place in the quotient 

Since the 1 ten remaining is equal to 10 units ^ we add these 

10 units to the 8 units of the example, making 18 units, and 

Bay : 3 is contained in 18 units 6 units times, and we write the 

6 in the units' place, thus making the entire quotient 7 tens 

%nd 6 units, or 76. Ans. 7^. 
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22. Wvide 154 by 2. Arts. 77. 

23. Divide 134 by 2. Ams. — . 

24. Divide 178 by 2. Ans. 89. 

25. Divide 192 by 2. Am. — . 

26. Divide 282 by 3. Ans. 94. 

27. Divide 258 by 3. Ans. — . 

28. Divide 288 by 3. Ans. 96. 

29. Divide 225 by 3. Ans. — . 

30. Divide 144 by 4. Ans. 36. 

31. Divide 172 by 4. Ans. — . 

32. Divide 304 by 4. Ans. 76. 
•^3. Divide 344 by 4. Ans. — . 

46. Divide 8328 by 4. 

Analysis. We say; 4 is con- 
tained in 8 thousand 2 thousands 
times, and we write 2 in the 



34. Divide 225 by 5. Ans 45 

35. Divide 325 by 5. Ans. — . 

36. Divide 324 by 6. Ans. 54. 

37. Divide 312 by 6. Ans. — . 

38. Divide 378 by 7. JItw. 54. 

39. Divide 301 by 7. Ans. — w 

40. Divide 432 by 8. Ans. 54. 

41. Divide 448 by 8. Ans. — 

42. Divide 396 by 9. Ans. 44 

43. Divide 378 by 9. Ans.. —. 

44. Divide 225 by 9. Ans. 25. 

45. Divide 216 by 9. Ans. — 



OPERATION. 

Divisor 4)8328 Dividend. 
2082 Quotient 



thousands' place. Then, 4 is con- 
tained in 3 hundreds no hundreds times, so we put a in the 
hundreds' place, and calling the 3 hundreds 30 tens^ we add 
these 30 tens to the 2 tens of the example, making 32 tens. 
Then, 4 is contained in 32 tens 8 tens times, and we set the 8 
in the tens' place in the quotient. Then, 4 is contained in 8 
units 2 units times, and we write the 2 in the units' place- 
We thus get for the entire quotient, 2 thousands, hundreds, 
8 tens and 2 units, or 2082. Ans. 2082. 

Observation. — ^In the actual working of examples we dis- 
regard the local values of figures, and consider them not as 
tens, hundreds, etc., but all as units. The working of the last 
example would be about as follows : 

"4 into 8, 2 times; 4 into 3, times; 4 into 32, 8 times; 

4 into 8, 2 times." Ans. 2082. 

Note. —To teach a pupil merely Juno to work examples is to 
make Arithmetic simply a series of mechanical operations; to 
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teach him the principle that underlies each operation is to train 
his mental powers. This latter object is the aim of Analyiiz 

47. Divide 9255 by 3. An^. 3085. 

48. Divide 6138 by 3. Am, 

49. Divide 8256 by 4. Am. 2064. 

50. Divide 8212 by 4. Am . 

51. Divide 5325 by 5. Am. 1065. 

52. Divide 5235 by 5. Am, . 

53. Divide 6336 by 6. Am. 1056. 

54. Divide 6264 by 6. Am, . 

55. Divide 7315 by 7. Am, 1045 

56. Divide 7238 by 7. Am. 

From the foregoing explanations we denve the 

Rule. 

I. Write the divisor at the left of the dividend^ with a curved 
Une hettoeen. 

II. Find how many times the divisor is contained in the left- 
hand figure or figures of the dividend, and write the quotient 
underneath, and so proceed with each figure, 

III. If there is a remainder after any division^ prefix^ it to 
the next figure of the dividend, and divide as before, 

IV. When the divisor is not contained in any partial divi- 
dend, write a cipher in the quotient, prefix it to the next figure^ 
and divide as hefore. 

Proof. Multiply the quotient by the divisor, and to the 
product add the remainder, if any ; the result should be equal 
to the dividend. 

Examples foe Practice. 

1. Divide 768 by 3. Am, 256. 

2. Divide 592 by 3. Am, . 

* Prefix means to place before; i, «., at the left. 
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3. DiTide 896 by 4 


.1m. 224 


4. Divide 765 by 6. 


Ant. ——, 


6. Divide 876 by 6. 


Ant. 146. 


6. Divide 875 by 7. 


Ant. . 


7. Divide 892 by 8. 


Ant. 124. 


8. Divide 8202 by 3 


Ant. . 


9, Divide 8224 by 4. 


Ant. 2056 


10. Divide 6625 by 5. 


Atu. . 


11. Divide 7458 by 6. 


Ans. 1243. 


12. Divide 8575 by 7. 


Ant. . 


13. Divide 9872 by 8. 


Ans. 1234. 


14. Divide 9945 by 9. 


Ant. 1105. 


15. Divide 32268 by 2. 


Ant. . 


16. Divide 89598 by 3. 


Ant. . 


17. Divide 97372 by 4. 


Ant. 24343. 


18. Divide 25625 by 5. 


Ans. . 


19. Divide 44736 by 6. 


Ant. 7456. 


20. Divide 42245 by 7. 


Ans. . 


21. Divide 43272 by 8. 


Ant. 5409. 


22. Divide 46926 by 9. 


Ant. 


23. Divide 27024 by 3. 


Ans. 9008. 


24. Divide 32136 by 4. 


Ant. . 


25. Divide 32535 by 5. 


Ant. 6507. 


26. Divide 31584 by 6. 


Ant. . 


27. Divide 49392 by 7. 


Ant. 7056 


28. Divide 48344 by 8. 


Ant 


29. Divide 74178 by 9. 


Ant. 8242. 


30. Divide 99468 by 4. 


Ant. 24867 



Practical Questions. 

1. At 3 dollars a yard, how many yards of cassimere oould 
>e boagbt for 834 dollars ? Aiis. 278 yards. 
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2. At 4 dollars a bushel, how many bushels of peaches 
oould you buy for 992 dollars ? Ans, 248 bushels. 

3. How many sacks would hold 925 bushels of meal, each 
sack holding 5 bushels ? Aiu. 185 sacks. 

4. At 6 cents apiece, how many oranges could you buy for 
972 cents ? Am, 162 oranges. 

5. Seven days make a week. How many weeks in 2275 
days? Ans, 325 weeks. 

6. Eight quarts make a peck. How many pecks in 3456 
quarts I Ans. 432 pecks. 

7 At 9 dollars a barrel, how many barrels of flour could be 
bought for 4725 dollars ? Ans, 525 barrels. 

8. In one gallon there are 4 quarts. How many gallons in 
3612 quarts? Ans. 878 gallons. 

9. At 5 cents apiece, how many boxes of matches could you 
buy for 7225 cents ? Ans. 1445 boxes. 

10. If 6 casks of bacon weigh 7572 pounds, what is the 
average weight of each cask ? Ans, 1262 pounds. 

11. K a locomotive run 14525 miles in 7 weeks, what is 
the average distance per week ? Ans, 2075 miles. 

12. K 8 miles of plank-road cost 16536 dollars, what is the 
average cost per mile ? Ans, 2067 dollars. 

13. Nine men built a mill for 45405 dollars. What was 
the average amount paid by each ? Ans, 5045 dollars. 

14. At 3 cents apiece, how many postage-stamps could you 
buy for 29628 cents? Ans, 9876 stamps. 

15. A gentleman left an estate of 35056 dollars to be 
divided equally between his wife and his three daughters. 
What was the share of each ? Ans, 8764 dollars. 

16. A cotton factory, costing 43458 dollars, was erected 
by six gentlemen, each contributing an equal amount of 
capital ; how much did each man furnish ? 

Am 7^4^ d^Wtonk. 
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17. If 7 sacks contain 63175 chestiints, what is the average 
Dumber in each sack ? Ans. 9025 chestnuts. 

18. A factory worth 64192 dollars was owned in equal 
«harc8 by 8 gentlemen. What was the value of a share ? 

Am. 8024 dollars. 

19. At 9 dollars a ton, how many tons of coal could be 
bought for 36225 dollars? Ana. 4025 tons. 

20. The product of two numbers is 22575, and one of the 
numbers is 7 ; what is the other number ? Ans, 3225. 

21. If 97 apples be divided equally between 3 boys, how 
many would each boy have ? 

Analysis. In performing this division, OPERATION, 
we see that each boy receives 32 whole 3)97 Dividend, 
apples, and there is one apple left. This 32^ Quotient 
apple left, being a part of the dividend, is 
also to be divided between the 3 boys. But when a thing is 
divided into three equal parts, ons of the parts is called one 
thirdy and is written \. So, each boy will have 32^ apples. 
Hence, when there is a remainder, we place it at the right 
of the quotient, and write the divisor under it. 

22. K 5 bales of cotton weigh 2626 pounds, what is the 
average weight per bale ? Ans. 525^ pounds. 

23. If 6 tierces of rice weigh 3257 pounds, what is the 
average weight of each ? Ans, 542|^ pounds. 

LONG DIVISION. 
Art. 64. When the divisor exceeds 12, the process is called 
Long Division. The principle of Long Division is precisely 
the same as that of Short Division, the only difference being 
that in Short Division the necessary multiplications and sub- 
tractions are carried on in the mind; whereas in Long Division 
we tvrite dmon all the figures employed, because the numberf 
are usually too large to be retained in the memory. 
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Ex. 1. Divide 7296 by 16. 

Analj/si8, We see that 16 units are not con- 
tained in 7 thousands any number of thousands operation. 
dmes, consequently there will be no figure to i 



11 I. 



put in the thousands* place in the quotient. Itii |sl 

We therefore join the 7 thousands to the 2 ig>jY2Q6r45fi 
hundreds which follow, making 72 hundreds, ^4 

and we say: 16 units are contained in 72 "gg 

hundreds 4 hundred times, and we set the 4 80 

on the right in the quotient. We then mul- 95 

tiply the divisor, 16, by the quotient figure, 4, 96 

and place the product, 64, under 72, and sub- 

tract. The remainder is 8 hundreds^ to which 
we bring down the 9 tens of the dividend, making 89 tm*. 
We again say : 16 units are contained in 89 tens^ 5 tens times, 
and we place the 5 at the right of the figure previously placed 
in the quotient. We then multiply the 16 units by the 5 tens, 
and subtract the product, 80 tens, from 89 tens, and we have 
a remainder of 9 tens. To this remainder of 9 tens we bring 
down the 6 units of the dividend, making 96 units. Then, 
16 units are contained in 96 units, 6 times, and we write the 
6 in the quotient. We then multiply the 16 units of the 
divisor by the 6 of the quotient, and subtracting the product, 
96 units, from the 96 units of the dividend, we have for a 
remainder. The entire quotient is therefore, 4 hundreds, 5 
tens and 6 units, or 456. Ans, 456. 

Art. 65. When the pupil begins to understand the reason 
of the operations employed, he may then disregard the local 
values of figures, and consider them not as tens^ hundreds^ etc., 
but all as units. This plan gives a Short Analyds, 

2. Divide 5175 by 15. 

Short Analysis, 15 is contained in 51, 3 times; 3 times 
15 are 45; 45 from 51 leaves 6, and bringing down the 
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Divisor 15)5175(345 Qaotient 
45 

67 
60 

75 
75 



Am. 345. 



OPERATION. 

INridond. 

Divisor 28)8568(306 QaotieiiL 
84 



168 

168 





nert figure, 7, we liave 67. operatioh. 

Then, 15 is contained in 67, 

4 timeg; 4 times 15 are 60 ; 

60 from 67 leaves 7, and 

bringing down the next 

figore, 5, we have 75. Then, 

15 is oontuned in 75, 5 

times; 5 times 15 are 75; 

then 75 from 75 leaves 0. 

Hence the qaotient is 345. 

3 Divide 8568 by 28. 

Short AnalysU. 28 goes 
into 85, 3 times; 3 times 28 
are 84; 84 frt)m 85 leaves 1, 
and bringing down the next 
figore, 6, we have 16. Then, 
28 goes into 16, times, and 
we write in the qaotient Bring down the 8, and we have 168. 
Then, 28 goes into 168, 6 times; 6 times 28 are 168; 168 from 
168 leaves 0. Hence, the qaotient is 306. Aru. 306. 

By inspecting the forgoing Anahf^a the papil will see thai 
there toe /our steps in the operation : 

1st, Find how maanf ttma; 2d, MuUfpfy; 3d, Subtracti 
4th, Bring down. 

4. Divide 96768 by 224. 

Short Analysis. 224 goes 
iotc 967, 4 times; 4 times Divisor 224)96768(432 Quotient 
224 are 896 ; 896 from 967 896 

leaves 71. Bring down the 
6, and we have 716. Then, 
224 goes into 716, 3 times; 448 

3 times 224 are 672; 672 
from 716 leaves 44. Bring 



OPERATION. 
liTidend. 



716 

672 



448 
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down the 8, and we have 448. Then, 224 goes into 448, 
2 times; 2 times 224 are 448; 448 from 448 leaves 0. 

Ans. 432 
From the foregoing illustrations we derive the 

B.ULE. 

I. Draw a curved line on each side of the dividend^ and 
write the BiyiSOE on the left, 

II. Find how many times the divisor is contained in the 
fewest left-hand figures of the dividend that wiH contain tY, 
and place the quotient on the right 

in. Multiply the divisor by this quotient figure^ and suhtrad 
the product from the figures of the dividend usedy and to the 
remainder annex* the next figure of the dividend, 

IV. Divide as before^ and continue the operation until aU 
the figures of the dividend have been brought down, 

V. If any partial dividend wiU not contain the divisor^ 
place a cipher in the quotient^ and bring down the next figure 
of the dividend^ and divide as before. 

Proof. The same as in Short Division. 

Note 1. — When there is a remainder after all the figures 
of the dividend have been brought down and divided, it maj 
either be set off by itself, or it may be written over the divisor 
and annexed to the quotient. 

Note 2. — If the product of the divisor by the quotient 
figure is larger than the partial dividend, it shows that the 
quotient figure is too large^ and must be diminished. 

Note 3. — If the remainder at any time is equal to, or 
^eater than, the divisor, it shows that the quotient figure i« 
too smaUy and must be increased. 

Observation, The teacher will find it profitable to make the 
pupil give the fuU analysis for a few times, until he becomet 
familiar with the operation. 

'*' Afmex means to place after ; i e., on the right 
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Examples for Pbaotios 

6. Divide 528 by 22. Ans. 24 

6. Divide 575 by 26. Am. . 

7. Divide 1056 by 32. Am. 33 

8. Divide 1085 by 35. Am. — 

9. Divide 972 by 36. Am. 27 

10. Divide 924 by 42. Am. 

11. Divide 3276 by 14. Am. 234, 

12. Divide 5472 by 16. Am. — 

13. Divide 6210 by 18. Am. 345. 

14. Divide 7245 by 21. Am. — 

15. Divide 5472 by 24. Am. 228. 

16. Divide 6318 by 26. Am. — 

17. Divide 6789 by 31. Am. 219 

18. Divide 7755 by 33. Am. — 

19. Divide 7942 by 38. Am. 209, 

20. Divide 9492 by 42. Am. — 

21. Divide 30452 by 23. Am. 1324. 

22. Divide 77253 by 33. Am. — 

23. Divide 98304 by 48. Am. 2048 

24. Divide 86408 by 56. Am. 1543. 

25. Divide 92625 by 75. Am. 1235 

26. Divide 85936 by 82. Am. 1048. 

27. Divide 56133 by 231. Am. 243. 

28. Divide 82944 by 256. Am. 324. 

29. Divide 98595 by 313. Am. 315 

30. Divide 524944 by 1526. Am. 344 

31. Divide 926492 by 2842. Am. 326. 



Practical Questions. 

1 . At 35 dollars per month, how many months could a man 
board for 875 dollars ? Am. 25 months 
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2. A drover boaght 45 head of cattle for 2025 doUan^ 
what was the price per head ? Ans. 45 dollars. 

3. In one hogshead there are 63 gallons ; how many hogs- 
heads in 20412 gallons ? Ans. 324 hogsheads. 

4. If 75 shares of bank stock sell for 9225 dollars, what is 
the price per share ? Ans. 123 dollars. 

5. The product of two nnmbers is 53284, and one of the 
numbers is 154; what is the other? Ans. 346. 

6. If 235 bushels of wheat weigh 14335 pounds, what is 
the average weight per bushel ? Ans. 61 pounds. 

7. A farmer has a field of cotton in which there are 155952 
Btalks in 342 rows ; how many stalks in each row ? 

Ans. 456 stalks. 

8. A man bought a farm of 524 acres for 24104 dollars; 
what was the average price per acre ? Ans. 46 dollars. 

9. If 645 tons of railroad-iron cost 40635 dollars, what is 
the average price per ton ? Ans. 63 dollars. 

10. The earth moves around the sun about 68000 miles in 
an hour, or 60 minutes ; what is the speed per minute ? 

Ans. 1133|^ miles 

11. The wages paid in a certain factory amount in a yeai, 
or 52 weeks, to 67849 dollars ; what is the average amount 
per week ? Ans. 1304|^ dollars. 

12. The earth being 24856 miles around, how many miles 
of daily travel would it require for a person to go around it in 
ft year, or 365 days ? Ans. 68^y^ miles. 

13. How many bales could be made out of 281765 pounds 
«f cotton, allowing 517 pounds to the bale ? Ans. 545 bales. 

14. A drover paid 44225 dollars for 160 horses and 145 
mules; what was the average cost of each ? Ans. 145 dollars. 

15 How many bales could be made out of 67704 yards of 
tloth, allowing 42 yards to a piece, and 31 pieces to a bale ? 

Ans. 52 bales. 
6* B 
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16. If a ship's crew of 756 men be allowed 338688 poondft 
of biscuit for a cruise, how much can be allowed to each man t 

Ans. 448 pounds. 

17. At the rate of 307 miles a day, how many days would 
a steamship occupy in sailing 9824 miles ? 

Am, 32 days. 

18. Divide one million forty-three thousand six hundrea 
• id twenty-five by six hundred and five. Am, 1725. 

CONTRACTIONS IN DIVISION. 

Akt. 66. When the divuor is a composite number, 

£z. 1. If 18 acres of land cost 864 dollars, what would b« 
the cost per acre ? 

We may obtain the answer by the ordinary method of Lonq 
Division, or 

Analysis, Since 18 is equal to 9 X 2, or 6 X 3, we may use 
two other methods : 



Ut Method. 


ad Method. 


8d Method. 


)864(48 dollars. 

72_ 


9)864 
2)96 


6)864 
3)144 


144 
144 


48 dollars. 


48 dolkra. 



From the Analysis we derive the following 

Rule. 
Divide the dividend by one of the /actors of the divisor, them 
divide the resvlting quotient by another factor, and so on untSt 
ewry factor has been used a* a divisor. The last quotient wiU 
he the answer required. 

Examples. 
2. If 24 men equally divide 7488 dollars, how many dollan 
wiU be the share of each ? Ans, 312 dollars. 
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« 


3. Divide 5184 by 36. 


Am. 144. 


4. Divide 9765 by 45. 


An$. 217. 


6. Divide 9632 by 56. 


Ans. 172. 


6. Divide 9792 by 72. 


Ant. 136. 


7. Divide 18X44 by 81. 


Ant. 224. 



67 



Art. 67. In using the foregoing method of Division papili 
Bometimes find a difficulty in determining what is the trm 
remainder when it happens that remainders are left after 
dividing hy the /actors of the compodte number. 

8. Divide 757 by 32. 

By fbe Common Method. By th« Method of IVustoriL 

32)757(23 Quotient. 8)757 

^ 4)94 Remainder, 5. 

^J^ 23 Remainder, 2. 

21 Remainder. 

By the common method, we get 23 for a quotient, widi a 
remainder of 21. By the method of factors, we also get a 
quotient, 23, but it does not so readily appear what is the 
trv/B remainder. If, however, we multiply th« la;U remainder^ 
2, by the first divisor y 8, making 16, and to the product add 
the^r^ remainder y 5, we shall have the true remainder, 21. 
We may explain the reason of the last operation thus : 
We know that 8 quarts make a peck^ and 4 pecks make a 
hushd; therefore, a bushel contains 32 quarts. Suppose now 
we wished to find how many bushels there are in 757 quarts 
We should do this by dividing 757 by 32, or by its factors, 8 
and 4. When we divide 757 quarts by 8, we evidently get 
94 pecksj with a remainder of 5 quarts. Again, as it requires 
4 pecks to make a bushel, when we divide 94 pecks by 4, it 
is plain that we get 23 bvshels, with a remainder of 2 peck$. 
Now, since 1 peck is equal to 8 quarts, 2 pecks wiD ba equal 
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to 2 times 8 gwartt = 16 quoarU^ and adding tlie 6 gwxrt9 
which remained after the first division, we have 21 qnarts for 
the true remainder. 

The same mode of reasoning may be extended to amy number 
of factors. 

Hence, when there are two &ctors, we use the following 
fi^neral 

KULB. 

Multiply the fint dimaor hy the hut remamder^ amd to the 
product add the first remainder ; the result toiU he the true 
remmrider. 

When there are more than two factors : 

Multiply the last remamder hy the divisor preceding the lasty 
and add the preceding remainder ; mvMply this sum hy the 
neoct preceding divisor y and add the next preceding remamder^ 
and so continue. 

9 Divide 2837 by 42. Ans, 67; Rem. 23. 

10. Divide 3664 by 27. Ans. 135; Rem. 19. 

11. Divide 3971 by 54. Ans. 73; Rem. 29. 
12 Divide 2967 by 35 Ans. 84; Rem. 27. 
13. Divide 4642 by 63. Ans. 73; Rem. 43. 

CASE IL 

Art. 68. To divide when the divisor is 10, 100, or lOOU, 
etc 

In Art. 55 it was shown that to annex a cipher to a num- 
ber is to multiply its value by 10 ; to annex two ciphers is to 
multiply by 100, and so on. As Division is the reverse of 
Multiplication, it follows that to cut off a cipher from the 
right of a number is to divide by 10 ; to cut off tujo ciphers 
is to divide by 100, and so on. Hence, when the divisor is 1, 
^th ciphers annexed, we use the 
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EULB. 
CkU off from the right of the dividend as many figwrei Oi 
ihere are ciphers at the right of the divisor ; the renummg 
figures tviU be the quotient ; those cut off wiU he the remamder 

Examples. 

1 Divide 3750 by 10. Ans. 375, 

2 Divide 456 by 10 Ans. 45^. 

3. Divide 5875 by 100. Ans. 58^^. 

4. Divide 4207 1^ 100. Ans. 42^. 

5. Divide 45875 by 1000. Ans. 45xV^. 

6. Divide 37045 by 1000. Am. 37^^, 

7. Divide 79006 by 1000. Ans. 79y^. 

8. Divide 7450085 by 10000. Ans. 745^^. 

CASE m. 

Art. 69. When the divisor is any number with cipliers 
annexed. 

Ex. 1. If 700 tons of guano sell for 44100 dollars, what is 
the price per ton ? 

Analysis. Here 700 may be regarded as operation. 
a composite number, of which the two fee- 7 00)441,00 
tors are 100 and 7. Now, cutting oflf two 63 dollars, 

ciphers £rom the right of the dividend is 
equivalent to dividing by 100, which gives a quotient, 441 ; 
and dividing 441 by the other factor, 7, we have 63 as the 
quotient. Ans 63 dollars. 

2. If 90 acres of land produce 3278 bushels of wheat, what 
would be the average yield per acre ? 

Analysis. Resolving 90 into the two factors operation. 
10 and 9, we first divide by 10, by cutting off 9,0 )327,8 
the r^A^hand figure of the dividend, and we 36 . 3 

have 327 a« a quoiienty with 8 remainder. 
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Then, dividing tho quotient, 327, by the other fiictor, 9, we 
have a quotient, 36, with a remainder of 3. To get the true 
remainder, we join the last remainder, 3, to iha first remainder, 
8, and we have the true remainder, 38. Arts, 36ff bushels. 

The reason of this last operation may be thus explained. 
When we divided the 3278 units by 10, the quotient was 327 
leru, with a remainder of 8 units; and when we divided these 
327 tens by 9, there was a remainder of 3 tensy or 30 unUs^ 
whieh, added to the first remainder, 8 units^ gave 38 as the 
true remainder. 

From the foregoing illustrations we derive the 

Rule. 

I. Cut off the ciphers at the right of the divisor y and also 
^ut off the same numher of figures from the right of the dioi' 
dend. 

II. Divide the remaining figures of the dividend hy the re- 
maining figures of the divisor ^ and to the remainder ^ if any, 
annex the figures cut off from the dividend for the tbue r«- 
mainder. 

Examples. 

3. Divide 34300 by 700. Ans. 49. 

4. Divide 7856 by 40. Ans. 196^. 

5. Divide 87284 by 600. Ans. 145f|4. 

6. Divide 425375 by 800. Ans. 531f^. 

7. Divide 320743 by 1200. Ans, 267.^. 

Promiscuous Questions involving the previous Rules. 

1. A gentleman bought a rockaway for 425 dollars, and a 
pair of horses at 225 dollars apiece ; how much did he pay for 
the rockaway and horses ? Ans. 875 dollars. 

2. A gentleman left an estate worth 13275 dollars to his 
wife,, his son, his daughter and his servant To his son he left 
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3000 dollars, and to the daughter 525 dollars more than to the 
son. To the wife he gave as much as to the son and daughter 
together, and to the servant he left the remainder. What was 
the servant's share ? Ans. 225 dollars. 

3. A gentleman bought a piano and 3 bureaus for 845 
dollars For the bureaus he paid 65 dollars apiece ; what was 
the cost of the piano ? Am. 650 dollars. 

4. If a man has a salary of 1500 dollars a year, and his ex- 
penses average 3 dollars a day, how much could he lay up in a 
year, or 365 days ? Ans. 405 dollars. 

5. Four men, A, B, and D, own stock in a mill. A's 
capital is 3275 dollars ; B's capital is 350 dollars more than 
A's ; C's capital is 300 dollars less than B's, and D's capital is 
equal to that of B and together ; what is the value of the 
mill ? Ans. 17175 dollars. 

6. K the driving-wheel of a locomotive makes 4 revolutions 
per second, and at each revolution moves 16 feet, how far 
would it move in an hour, or 3600 seconds? 

Ans. 230400 feet. 

7. A merchant bought 14 bales of cloth, each bale con- 
taining 28 pieces, and each piece measuring 36 yards; what 
would be the value of the whole at 16 cents a yard ? 

Ans. 225792 cents. 

8. A merchant buys 288 barrels of flour at 9 dollars a 
barrel, and pays for it with tobacco at 36 dollars a box ; how 
many boxes of tobacco must he give ? Ans. 72 boxes. 

9. If a mechanic earns 52 dollars a month, and his expenses 
are 34 dollars a month, how long will it take him to pay for a 
farm of 36 acres, worth 12 dollars an acre ? 

Ans. 24 months. 

10. What is the quotient of 43296 divided by 8 times the 
difference between 345 and 323 ? Ans. 246. 

11. How many pounds of tobacco at 45 cents per pound 
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would tM required to pay for 9 tierces of rioOi eaeh weighing 
676 pounds, and worth 10 cents a pound ? 

Ans. 1152 pounds. 

12. A certain product is 27648, and one of the fiustors is 
144 ) what is the other &ctor ? Am. 192. 

13. A fanner sold 48 bales of cotton at 112 dollars per 
bale. With the money he bought 360 acres of land at 12 
dollars an acre ; the remainder of the money he invested in 
the purchase of 8 mules ; what was the price of the mules 
apiece ? Ans. 132 dollars. 

14. K 15 horses are worth 3375 dollars, and one horse is 
equal in value to 5 cows, what is the value of one cow f 

Ans. 45 dollars. 

15. If a man earns 2500 dollars in a year, or 12 months, and 
if his expenses per month are 162 dollars, how many years 
will it require for him to lay up 4448 dollars ? 

Am. 8 years. 

General Principles or Division. 

Art. 70. In Division the value of the quotient depends on 
both the dividend and the divisor. If one of these remains 
the same, a change in the other produces a change in the 
quotient. 

Art. 71. If the divisor remains the same, multiplying the 
dividend by any number is, in efiPect, multiplying the quotient 
by the same number ; thus, 

18 -5- 6 = 3, 
36^6 = 6; 
». e., multiplying the dividend by 2 multiplies the quotient 
by 2. 

Art. 72. If the divisor remains the same, dividing the 
dividend by any number is dividing the quotient by the same 
number; thus, 
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32-h8=4, 
16-h8 = 2; 

t. €., diyiding the dividend by 2 divides the quotient by 2. 

Abt. 73. If the dividend remains the same, multiplying dia 
divisor divides the quotient 3 thus, 

24 H- 2 = 12, 
24h-6 = 4; 

I. c, multiplying the divisor by 3 divides the quotient by ft 

Art. 74. If the dividend remains the same, dividing the 
divisor is multiplying the quotient; thus, 

36^9=4, 
36-8-3 = 12; 

t, «., dividing the divisor by 3 multiplies the quotient by 3. 

Aet. 75. Since multiplying the dividend multiplies the 
quotient (Art. 71), and multiplying the divisor divides the 
quotient (Art. 73), it follows, that multiplying both dividend 
and divisor by the same number does not alter the quotient. 

Art. 76. Since dividing the dividend divides the quotient 
(Art. 72), and dividing the divisor multiplies the quotient 
(Art. 74), it follows, that if the dividend and divisor are both 
divided by the same number the quotient is not altered. 

CANCELLATION. 
Article 77 Ex. 1. What is the quotient of 12 X 8 X 5 
y 3dividedby8x3X2? 

OPERATION. 

12X^X5X-SL _ 12X5 _60_ 
^X^X2 2 2 

Analysis. Since the factors 8 and 3 are common both to 
the divisor and the dividend, we may strike out or cancel these 
two factors from each, since it is equivalent ta dividing both 
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diyidend and divisor by these factors (Art. 76) ; we then have 
12 X 5 to be divided by 2, or 60 divided by 2, giving the 
quotient 30. Ans, 30. 

2. Divide the product of 18, 10 and 5 by the product of 
6, 5 and 2. 

OPERATION. 

3 5 



^X ^XX 



= 15 Am. 



Analysis, The factor 5, being common to both divisor and 
dividend, may be canceled. Since 6 in the divisor is a factor 
of 18 in the dividend, we may divide 18 by 6, canceling these 
two numbers, and substituting 3 in place of them ; and since 
2 in the divisor is a factor of 10 in the dividend, we may 
cancel 10 and 2, and put 5 in their place. The product of the 
remaining factors, 3 and 5, will be the quotient. Ans. 15. 

The above operations are called Cancellation. Hence, 

Art. 78. Cancellation is the method of shortening arith- 
metical operaiions hy striking out equal factors from the divisor 
and the dividend. 

From the Analysis we derive the following 

Rule. 
Cancel aU the factors common to the dividend and divisor; 
then divide the product of the remaining factors of the divi 
dend by tJie remaining factors of the divisor 

Note 1. — When a factor is entirely canceled, it does nol 
leave 0, but the quotient 1 takes its place; because any 
quantity divided by itself gives 1 for a quotient. Hence, for 
every factor entirely canceled, either in the dividend or in the 
divisor, the factor 1 will remain. 

Note 2. — It should be remembered that one factor in the 
divisor can cancel only one egtial &ctor in the dividend. 
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EXAMPLBS. 

3. Divide the product of 4, 3, 9 and 7 by the product of 
10, 4, 15 and 7. Ans. •^. 

4. Divide the product of 63, 105, 20 and 17 by the product 
of 15, 30, 21 and 7. An$. 34. 

5. What is the quotient of 18 X 36 X 29, divided by 27 
X24? Am, 2d. 

6. Divide the product of 12, 32, 5 and 20 by the product 
of 16, 24 and 8. Ans. 12^. 

7. What is the quotient of 7 X 42 X & X "3^2, divided by 
21X14X12? -4nj. 30. 

8. What is the quotient of 10 X 27 X 9 X 20 X 19| 
divided by 15 X 18 X 12 X 15 ? Ans. 19. 

9. What is the quotient of 3, 5, 7 and 20, divided by 5 X 
6X10? Afu.7. 

10. Divide the product of 6, 5, 7, 8 and 66 by the product 
of 7, 8, 9 and 11. Ans. 20. 

11. Divide the product of 8, 7, 12, 15 and 17 by the 
product of 3, 4, 5, 14 and 4. Ans. 51. 

12. How many pieces of cloth, each containing 36 yards, at 
15 cents a yard, would be required to pay for 6 boxes of 
tobacco, each weighing 72 pounds, at 30 cents a pound ? 

Analym, The value of the 
tobacco will evidently be equa^ 
to 6 X '72 X 30; and the value g x ^X'S^ 
of (me piece of cloth will equal — -^^ ^ >-k — = 24 pieces 
36 X 15; hence, dividing the 

whole value of the tobacco by the value of 1 piece of cloth, 
the quotient must be the number of pieces. Ans, 24 pieces. 

13. How many pounds of sugar, at 16 cents a pound, would 
pay for 19 pounds of coffee, at 32 cents per pound ? 

Ans. 38 pounds. 
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14. How many boxes of soda, each weighing 24 pounds^ at 
12 cents a pound, would be required to pay for 8 sacks of lioei 
•ach containing 84 pounds, at 9 cents per pound ? 

Ans. 21 boxes. 

NoTS. Cancellation may be applied to Fractions, ProportioQ 
and yarious other Kules of Arithmetic. It teaches no new 
principles^ but simply serves to shorten the mechanical opera- 
tions in working examples. 



PROPERTIES AND RELATIONS OF 
NUMBERS. 

Abticle 79. One number is said to be a Divisoa or 
MEASURE of another when the former is contained in the 
latter without a remainder. Thus, 6 is a divisor of 12 ; 5 is 
a divisor of 15. 

Name a divisor of 21; of 30; of 42; of 45; of 72; 
of 84. 

An EVEN number can be divided by 2 without a remainder ; 
2, 4, 6, etc. are even. 

An ODD number cannot be divided by 2 without a re- 
mainder; thus 1, 3, 5, 7, etc. are odd numbers. 

Give all the even numbers up to 40. Give all the oda 
numbers to 43. 

Art. 80. All numbers are either pnme or composite, 

A PRIME number is one that can be divided only by itself 
and 1. Thus, 2, 3, 5, 7 and 11 are prime numbers. 

A COMPOSITE number is one that can be divided by some 
whole number besides itself and 1. Thus, 12 is a composite 
number, because it can be divided by 2, 3, 4 and 6. 

Mention all the prime numbers up to 43. Give all thi 
composite numbers up to 50. 
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Ail prime numbers are oddj witb the exception of the 
number 2, which is even. 

Art. 81. A prime factor of a number is a prime number 
that will exactly divide it; thus, 3 is a prime fiictor of 15; 
7 is 9, prime factor of 21. 

Give apWwMj factor of 9; of 15; of 18; of 21; of 25; 
of 30; of 35. 

Art. 82. To resolve a number into its prime factors is to 
find what prime numbers multiplied together will produce the 
given number. Thus, the prim^ factors of 30 are 2, 3 and 5 
for each of these numbers h&prime^ and their product is 30 

Ex. 1. Find the prime factors of 462. 

Analysis. We first divide 462 by 2, the least operation 
prime factor above 1, which gives 231 for a 2)462 
quotient; we then divide 231 by 3, the next 3)231 
greater prime number, which gives 77 for a 7)77 

quotient; lastly, dividing 77 by 7, the next \\ 

greater prime number, we obtain the quotient 
11, which is itself a prime number. Hence, the prime factors 
of 462 are 2, 3, 7 and 11. Hence, we have the following 

ilULB. 
Divide the given number h/ the least prime number greazm 
than 1 thai wHl divide it without a remainder, and continue 
to divide each quotient in the same way untU tJie quotient 
becomes a prime number. The last quotient and the several 
divisors wiU be aU the prime factors. 

Examples. 

2. Give the prime fectors of 126. Ans, 2, 3, 3 and 7. 

3. What are the prime factors of 105 ? Ans. 3, 5 and 7. 

4. What are the prime factors of 252 ? 

Ans, 2, 2, 3, 3 and 7 

7» 
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5. Befiolye 210 into its prime factors. Atu. . 

6. Resolye 225 iato its prime fiustors. Ans, . 

7. Find the prime factors of 675. Ant. 3, 3, 3, 5 and 5. 

8. Give the prime &ctois of 693. Aru. 3, 3, 7 and 11. 

9. Find the prime factors of 546. Aru, 2, 3, 7 and 13. 

10. Give the prime factors of 855. Aru. 3, 3, 5 and 19. 

1 1. What are the prime factors of 3906 ? 

Ans. 2, 3, 3, 7 and 31. 

GREATEST COMMON DIVISOR. 

Abt. 83. Any number that will divide two or more nimt 
bers without a remainder is called their common diyisok oi 
COMMON MEASURE. Thus, 5 is a common mecuvre of 15 and 
20 ; 4 is a comm^on measure of 12 and 16. 

Mention a common divisor of 16 and 24; of 20 and 30; 
of 24 and 36; of 32 and 40. 

Art. 84. The greatest number that will divide two or more 
numbers without a remainder is their greatest common 
MEASURE. Thus, 12 is the greatest common measure of 24 
and 36. 

Give the greatest common measure of 15 and 25; of 14 
and 21; of 18 and 27; of 22 and 33; of 35 and 42; of 
40 and 50 ; of 48 and 60. 

Art. 85. When numbers are small a little inspection will 
show us what is their greatest common measure, but in the 
ease of large numbers we must resort to other Eiethods. 

Ex. 1. What is the greatest common measure of 72 and 84 f 

Analt/sis, Resolving 72 and 84 into their prmie Actors, 
we have 

72 =2X2X2X3X3, 
84 = 2X2 X3X7. 

The common factors are 2, 2 and 3; and their product, 12. 
is the greatest common measure. Am. 12. 
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2. What is the greatest oommon measure of 144 and 168 f 
Analysis. Eesolving 144 and 168 into their prime factors, 
we have 

144 = 2X2X2X2X3X3, 
168 = 2 X 2 X 2 X 3 X 7. 

The common Actors are 2, 2, 2 and 3 ; and their product, 
24, is the greatest common measure. Ans. 24. 

It will be observed that in resolving 144 into fitctors we 
found four 2% and in resolving 168 we found only three 2's; 
hence one of the 2's is not common to both numbers. In the 
same way, in 144 we found two 3's, and in 168 we found only 
one 3. Hence, only on« 3 was common to both numbers. 

iVom the above illustrations we derive the 

EULE. 

Hesolve the numbers into their prime /actors; then theprodr 
net of aU the prirrie factors COMMON to ALL the numbers mQ 
he their greatest common measure. 

Examples. 
Find the greatest common measure of the following : 



3. Of 64 and 80. 


Ant. 


16. 


8. Of 252 and 216. 


Am. 36. 


4. Of 105 and 90. 


An*. 


15. 


9. Of 192 and 224. 


Ans. 32. 


5. Of 126 and 162. 


Ans. 


18. 


10. Of 135 and 162. 


^n«. 27 


6. Of 13? and 154. 


Am. 


22. 


11. Of 175 and 245. 


^7M.35. 


7. Of 125 and 175. 


Ans. 


25. 


12. Of 210 and 252. 


Ans. 42. 



The above method is sufficient for finding the greatest 
com n. on measure of all numbers, but in the case of Lirge 
numbers its application becomes tedious. We will give an- 
other method, which is more convenient. 

Before giving the Kule we will state two general Princijiles 
on which it is founded : 

Principle 1st. J^ a number measures two others^ it likevyist 
measures their sum, antl their difference. ThuB, 5 measuref> 
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25 and 15. It also measures 40, the turn of 25 and 15 ; and 
it also measures 10, the difference of 25 and 15. 

Principle 2d. If one number measures another^ it tneaturet 
the latter nuniber Treated any nvmber of times. For example, 
8 measures 16 ) 8 also measures tvjice 16, or 32 ] or it measures 
3 times 16, or 48, and so on. 

Ex. 1. What is the greatest common measure of 170 an 
102? 

Analym. We first divide 170 by 102, operation. 
and obtain the remainder 68 ; we then 102)170(1 
divide 102 by 68, and we get the re- 151? 

mainder 34; lastly, we divide 68 by 34, 68)102(1 

which leaves no remainder, — 

It is evident that 34 is a common aq 

measure of 102 and 170 ; for 102 h- 34 — 

= 3 ; and 170 ^ 34 = 5. It only re- 
mains to show that it is their greatest commxm m>eamre. Any 
number that measures 170 and 102 must likewise measure 
their difference, 68 (Principle 1st), and hence is a common 
measure of 170, 102 and 68. Again, whatever number 
measures 102 and 68 must likewise measure their difference, 
34, and hence must be a common measure of 170, 102, 68 
and 34. Therefore, the common measure of the original 
numbers, 170 and 102, must, at the same time, be a measure 
of 34. But the greatest measure of 34 is 34 itself. Hence 
34 is the greatest common measure of 170 and 102. 

Hence we derive the following 

KULE. 

Divide the greats number by the less; if there be a r©- 
mainder, divide the less number by it, and continue to divide 
the last divisor by the last refmainder untU nothing remains * 
ike last divisor vnll br the greasiest common measure. 
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Note. — ^To find the greatest common measure of more than 
two numbers, first find the greatest common measure of anj 
two of them 3 then find the greatest common measure of the 
number thus found, and a third number ; and so on, through 
all the nimibers. 

Examples. 
Find the greatest common measure of the following : 

2 Of 147 and 210. Am. 21. . 

3 Of 154 and 198. An$. 22 

4. Of 252 and 324. Am. 36. 

5. Of 245 and 525. Aru. 35. 

6. Of 301 and 430. Ans. 43. 

7. Of 392 and 672. Ans. 56. 

8. Of 525 and 1175. Ans. 25. 

9. Of 405 and 900. Ans. 45. 

10. Of 252, 324 and 432. Ans. 36. 

11. Of 378, 648 and 918. Ans. 54. 

12. A drayman agrees to haul 450 bags of guano for one 
merchant, and 486 for another. What is the greatest number 
of bags he can haul at each load, so as to carry the same 
number each time ? Ans. 18 bags. 

13. A grocer has 136 quarts of strawberries, and 152 quarts 
of plums, which he wishes to put into boxes, each box to hold 
the iame number of quarts, and the largest number possible. 
How many quarts may he put in each box ? Ans. 8 quarts. 

14. A miller has 2310 pounds of white corn-meal, and 
2730 pounds of yellow corn-meal, which he wishes to pu 
into bags, each bag to hold the same number of pounds, 
and this the greatest number possible. How many pounds 
must each bag hold ? Ans. 210 pounds. 

15. What is the greatest number of pears you could buy with 
180 cents, or 225 cents, or 315 cents, so as to get the same 
nxunber each time ? Ans. 45 pears. 

F 
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LEAST COMMON MULTIPLE. 

Abt. 86. A MULTIPLE of a number is a number that can 
be divided by it without a remainder ; thus, 18 is a multiple 
of 6, because it can be exactly divided by 6. 

Mention a multiple of 7; of 9; of 12; of 15; of 20, 
of 25. 

Art. 87. A common multiple of two or more numbers 
is any number that can be divided by each of them without a 
remainder. Thus, 12 is a common multiple of 2, 3, 4 and 6, 
because it can be divided by each of these numbers without 
a remainder. 

Give a common multiple of 3 and 5 ; of 4 and 7 ; of 2, 3 
and 4; of 3, 5 and 6; of 5 and 15; of 15 and 20; of 5, 

6 and 10. 

Art. 88. The least common multiple of two or more 
numbers is the least number that can be divided by each of 
them without a remainder. Thus, 20 is the least common 
multiple of 4, 5 and 10, because it is the hast number that 
can be divided by each of them without a remainder. 

Mention the least common multiple of 4 and 6; of 2, 3 
and 8; of 5, 3 and 6; of 2, 3, 4 and 6; of 6, 9 and 12. 

Art. 89. From the definition of a multiple above given, it 
is obvious that a multiple of a number must be a product^ and 
this product must be divisible by each of the factors of the 
given number. Thus, 28 is a multiple of 14; it is divisible 
Dy the factors of 14. The factors of 14 are 7 and 2. Now, 

7 and 2 will each divide 14 without a remainder ; and so also 
will 7 and 2 divide 28, which is a multiple of 14. 

Art. 90. Upon the same principle, the least common mvlr 
tiple of two or more numbers is the least product that can bo 
formed by the prime factors that compose each number. Each 
prime factor must enter into this product oncey and oidy once ; 
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for if any prime factor did not enter into it, it could not be 
divisible by the number, and therefore could not be a mvUiple 
at all 3 and if it entered into it Tnore than once, the resulting 
product might be a common multiple, but it could not be the 
least common multiple. Hence, the least common mvUipU 
must contain all the jprime factors that are cx/nvnum to all the 
numbers f or to any two of them^ and mch prime factors "f 
each as are not common. 

Ex. 1. What is the leafit common multiple of 12, 20 and 
30? 

Analysis. Hesolving each number into its prime factors, we 
have 

12 = 2X2X3, 
20 = 2X2X5, 
30 = 2 X 3 X 5. 

We see that the factor 2 is common to aU the numbers, and 
therefore it will be a factor in the least common multiple 
The factor 3 is common to two of the numbers, and therefon 
must be a factor of the least common multiple. The factor ^ 
being common to two, must also be another factor; and the 
separate factor 2, which is common only to two of the numbers, 
is another factor of the least common multiple. Hence, our 
factors will stand thus : 2X3X5X2 = 60; which is the 
least common multiple of 12, 20 and 30. Ans, 60. 

2. What is the least common multiple of 12, 18 and 24 ? 

Analysis. Eesolying each number into its prime factors, "w^ 
have 

12 = 2X2X3, 
^ 18 = 2X3X3, 
24 = 2X2X3X2. 

The first factor, 2, being common to all the numbers, will be a 
factor of the least common multiple. The second factor, 2, 
being common to two of the numbers, will be a £a«toT also 
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One of the 3'b, being common to all the nnmbers, will alao be 
a factor in the multiple. There is another factor, 3, which ia 
not common, and therefore must be a factor also. There is 
also another 2, which is not common, and therefore will con- 
stitute another factor. Forming a product by using the factors 
designated, we have, 2X2X3X3X2 = 72, which is the 
least common multiple. Am. 72. 

For the sake of convenience the following plan is adopted : 

Let us take the first example 
giy€Ti above. We arrange the operation. 

numbers in a horizontal line / * ^ 

and divide by 2, because 2 is a 3)6, 10, 15 

prime number, and because it 5 )2, 10, 5 

is a factor of all the numbers, 2 )2, 2, 1 

and we write the quotients, 6, !» 1> 1 

10 and 15, in the line under- 2X3X5X2== 60 An$. 
neath. We then divide the 

numbers in the line by 3, because 3 is a prime number, and 
because it is a factor of two of the numbers, and we write the 
quotients 2 and 5, together with the undivided number 10, in 
the line below. We then divide the numbers in this line by 
5, another prime number, for the same reason as before ; and 
finally, we divide by 2, another prime number, for the same 
reason. The product of the four prime divisors, 2, 3, 5 and 
2, gives 60 for the least common multiple, as befora 

What we have said may be summed up in the foPowing 

KuLE. 

I. Arrange the numbers in a horizontal line; divide hy any 
prime number that wiH divide two or more of them without a 
remainder^ and vyrite the quotients and the undivided nunfiben 
in a line below. 

II. Then divide, and write the results as hefiyre, until then 
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w no prime number greater than 1 that toiU exactly divide aiif 
two of the numbers. 

III. MvUiply together the divisors and the numbers in thk 
last line^ and the product will be the least common multiple. 

Examples. 
Find tlie least common multiple of tlie following : 

1. 15, 18 and 30. Ans. 90. 

2. 12, 16 and 24. Ans. 48. 

3. 7, 14, 21 and 42. Ans. 42. 

4. 18, 27, 36 and 54. Ans. lOa 

5. 10, 12, 15 and 20. Ans. 60. 

6. 6, 9, 12 and 18. Ans. 36. 

7. 4, 6, 8 and 12. Ans. 24. 

8. 5, 8, 10, 20 and 40. Ans. 40. 

9. 3, 5, 9, 15 and 30. Ans. 90. 

10. 4, 6, 8, 12 and 24. Ans. 24. 

11. 4, 6, 8, 12 and 16. Ans. 48. 

12. 3, 7, 14, 21 and 28. Ans. 84. 
3. 8, 12, 15, 20 and 30. Ans. 120 

14. 6, 10, 15, 12 and 20. Ans. 60. 

15. Wliat is tlie least number of bushels of wheat that 
would make an exact number of Ml loads for three drays, 
hauling respectively 24, 30 or 36 bushels at a load ? 

Ans. 360 bushels. 

16. What is the least number of dollars that would purchase 
an exact number of calves at 12 dollars; or cows at 40 dollars; 
or hogs at 16 dollars; or mules at 96 dollars ? 

Ans. 480 dollars. 

17. What is the least number of cents with which you could 
buy an exact number of lemons at 6 cents apiece ; or oranges 
at 8 cents; or bananas at 10 cents; or pineapples at 16 cents? 

Ans. 240 oenta. 

8 
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FRACTIONS. 

Abtiole 91. When a melon is divided into two equal parts, 
CAoh of the parts is called one half; when it is divided into 
three eaual parts, each of the parts is called one third; when 
it is divided into /our equal parts, one of the parts is called 
one fourth; two of the parts are called two fourths; three of 
the parts, three fourths, etc. 

Art. 92. When a number or thing is divided intojive equal 
parts, one of the parts is called one fifth; two of the parts are 
called two fifths; three of the parta are called three fifths^ and 
90 on. 

Art. 93. The vcdvLe of one of the equal parts will depend 
upon the number of parts into which the number or thing is 
divided. The greater the number of parts, the less will be 
each part. Thus, one half of a thing is greater than a third 
of it, and a third is greater than 9k fourth. 

Art. 94. -When a number or thing is divided into equal 
parts, these equal parts are called fraotions.* Hence, 

A FRACTION is an expression representing a part or parts 
of a unit, or whole. Thus, one sixth represents a part of a 
unit ; four sixths represent parts of a unit. 

Art. 95. Fractions are divided into two classes — Commob 
and Decimal. 

COMMON FRACTIONS. 
Art. 96. A common fraction is expressed by two numbers — 
one placed above the other, with a line between them. 

* i'Vaefum, from the Latin word, fractaSy signifying broken, because 
ttie number is, as it were, hroktn into equal parts or pieces. 
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One-seyentli u 


written 


\ 


Four-fifths 


u 


1 


Six-ninths 


u 


1 


Seven-tenths 


44 


A 


Five-eighths 


(4 


t 


Nine-twelfths 


(4 


A 


Ten-fifteenths 


44 


« 



Tha»— 

One-half is written 
One-third « 
One-fourth « 
One-fifth « 

One-sixth " 
Two-thirds '' 
Three-fourths " 

The number below the line is sailed the denominator; the 
number above the line is called the numerator. 

Art. 97. The denominator* shows into how many equal 
parts the number or thing is divided. In the fraction \ the 
unit is supposed to be divided into /our equal parts; in ^, it is 
divided into eight parts. 

The NUMERATORf shows how many of the equal parts are 
nsed. Thus, in the fraction ^, /our parts are used ; in f , Jive 
parts are used. 

Art. 98. The numerator and the denominator taken together 
are called the terms of the fraction. Thus, f is a fraction — 
5 and 7 are its terms ; 7 is the denominator, and shows that 
the unit is divided into seven equal parts, making each part 
one seventh ; 5 is the numerator, and shows that Jive of the 
equal parts are used. It is read Jive-sevenths. 

Art. 99. When we tell the names of the parts of a frac- 
tion and explain their meaning, we are said to analyze th<» 
fraction. 

Ex. 1. Analyze the fraction f . 

Analysis. 5 and 8 are the terms; 8 is the denominator^ and 



* Denominaiory from the Latin word, denomino^ signifying to \ 
because it gives name or denomination to the fraction. 

t Numerator, from the Latin, numero, signifying to fwmber^ becauic 
It numbers the parts, or tells htm many there are. 
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sliowB that the unit is divided into eight equal parta, making 
each part one-^ghth ; 5 is the numerator^ and shows that fiv€ 
of the equal parts are used. It is re&d Jive-eighths. 
Let the pupil analyze the following fractions, viz. : 



2. 




7. 


♦ 


12. 


A 


17. 


« 


». 




8. 


i 


13. 


i 


18. 


M 


4 




9. 


A 


14. 


\i 


19. 


A 


5. 




10. 


♦ 


15. 


A 


20. 


tt 


6. 




11. 


A 


16. 


A 


21. 


f* 



Abt. 100. The vahie of a fraction is the quotient of the 
numerator divided hy the denominator. The value of ^ is 2 ; 
of ^ is 3; of ^ is 5. From these examples we see that 
every fraction indicates divuion; the numerator being the 
dividend^ the denominator being the divisor, and the value 
of the fraction being the quotient. All the rules of division 
are therefore applicable to fractions. 

When the numerator is equal to the denominator, the value 
of the fraction is a unit, as ^, ^, {, etc. 

When the numerator is less than the denominator, the value 
of the fraction is less than a unit, as f , f , etc. 

When the numerator is greater than the denominator, the 
value of the fraction is greater than a unit, as ^, ^, etc. 

Art. 101. A propeb fraction is one whose numerator is 
less than its denominator, as f , ^, etc. 

An IMPROPER fraction is one whose numerator is equal to or 
greater than its denominator, as {, h^, etc. 

A MIXED NUMBER consists of a whole number and a &ao- 
tion, as 2^, 4^, 5i^, et^ 

Art. 102. Any whole number may be expressed as a frac- 
tion by writing 1 below it for a denominator ; thus 4 may be 
written ^ ; 6 may be written -f . 

Art. 103. A compound fraction is a fraction of a fraction 
w|off;foff 
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A COMPLEX fraction is one which has a fraction either 

in its numerator or in its denominator, or in both; as -^ 
3 2f ^ ^ 

Questions to Illustrate Fractions. 

Ex. 1. How many halves in 2 ? 

Anah/sis, In 1 unit there are 2 halves, and in 2 units thero 
are 2 times as many halves, which will be 4 halves; or, ex- 
pressed thus, J. Ans. J. 

2. How many thirds in 3 ? 

Analysis. In 1 unit there are 3 thirds, and in 3 units there 
are 3 times as many thirds, which will be 9 thirds ; or, ex- 
pressed thus, |. Ans. f . 

3. How many fourths in 3 ? Ans. ^. 

4. How many fifths in 4 ? Ans. — 
6. How many sixths in 5 ? Ans. — 

6. How many tenths in 6 ? Ans. — 

7. How many ninths in 5 ? Ans. — 

8. Change 3 whole ones into fifths. Ans. 

9. Change 5 whole ones into sevenths. Ans. — 

10. Change 4 units into ninths. Ans. — 

11. How many thirds in 4|? 

Analysis. In 1 unit there are 3 thirds, and in 4 units there 
are 4 times as many thirds, which make 12 thirds, and 2 more 
thirds make 14 thirds; or, expressed thus, ^. An>s. ^. 

12. How manj fourths in 5f ? 

Analysis. In 1 unit there are 4 fourths, and in 5 units there 
tfe 5 times as many fourths, which make 20 fourths, and 3 
more fourths make 23 fourths; or, written thus, ^. 

Ans. y. 

13. How many halves in 7^ ? Ans. y . 

14. How many thirds in 5 J ? Ans. — 
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15. How many fourtlis in 4J7 Aru. . 

16. How many fifths in 3f ? Ans. . 

17. How many sevenths in 4^ ? Ans, . 

18. How many sixths in 5f ? Ans. 

1 9. How many ninths in 3|^ ? Ans. . 

20. How many tenths in 3^? Ans ' 

21 . If ^ of a number is 9, what is the number ? 
Analysis. If one third of the number is 9, then three thirds 

ff the number, or the entire number, will be 3 times 9, which 
will be 27. Ans. 27. 

22. If ^ of a pound of candy cost 8 cents, what would be 
the cost of a whole pound ? 

Analjt/sis. If one fourth of a pound cost 8 cents, then /our 
fourths, or a whole pound, would cost 4 times 8 cents, which 
will be 32 cents. Ans. 32 cents. 

23. Mary has a piece of ribbon, and ^ of it measures 6 
inches ; how long is the whole piece ? Ans. 18 inches. 

24. If half an ounce of mace cost 10 cents, what would a 
whole ounce cost ? Ans. . 

25. A man paid 9 dollars for J of an acre of land ; what 
was the price of a whole acre ? Ans. . 

26. One sixth of a man's life is 12 years ; how old is he ? 

Ans. . 

27. Jane has a basket of roses, and \ of the number of 
roses is 6 ; how many has she ? Ans. . 

28. One ninth of the number of acres in a field is 15 ; how 
Diany acres in the field ? Ans. — — . 

29. William has a bag of chestnuts, and \ of the number it 
13; how many chestnuts has he? Ans. . 

30. If -jlj^ of a firkin of butter contain 8 pounds, how many 
pounds in the whole firkin ? Ans. . 

31. A man paid 18 dollars for one fifth of a bale of cotton; 
what was a whole bale worth ? 
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32. If a pound of figs cost 28 cents, how mucli would \ of 
a pound cost ? 

Analysis, J!l 4c fourths, or a whole pound, cost 28 cents, then 
J of a pound would cost one fourth of 28 cents, which will be 
7 cents. Ans, 7 cents. 

33. If a box contains 48 oranges, how many oranges in \ 
of the box ? 

AncdysM. If 6 sixths of the box, or the whole box, contain 48 
oranges, then \ of the box will contain one sixth of 48 oranges, 
which will be 8 oranges. Ans, 8 oranges. 

34. If a yard of muslin cost 35 cents, what would be the 
cost of -J- of a yard ? - Ans, . 

35. If a bushel of wheat weigh 60 pounds, what would be 
the weight of -jl^^ of a bushel ? Ans, . 

36. Thomas has a fishing-line which measures 32 feet ; how 
long is -J- of the line ? Ans, . 

37. If a lot of land is worth 216 dollars, what is the value 
of ^ of the lot ? Ans, . 

38. There are 60 minutes in an hour ; how many minutes 
in -j^ of an hour ? Ans, . 

39. If a man travels 252 miles in a week, how far could he 
travel in ^ of a week ? Ans. . 

40. If ^ of a number is 8, how much would f of it be ? 
Analysis, If one fiflh of the number is 8, then three fifths 

of the number would be 3 times 8, which will be 24. 

Ans, 24. 
How many times more is ^ than \ ? Atis, 3 times. 

41. If ^ of an acre of land costs 20 dollars, what would bo 
the cost of f of an acre ? 

Analysis, If one seventh of an acre costs 20 dollars, then 
mx sevenths would cost 6 times as much, which will be 120 
dollars. Ans, 120 dollars. 

How many times more is ^ than \ f Au*. 
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42. If ^ of a number u 7, how mucli is f of it? 

Ans, — — 

43. If ^ of a farm containB 48 acres, how many acres would 
} of the farm contain ? Ans. . 

44. If -j^ of a grist-mill be worth 475 dollars, how much 
would ^ of it be worth ? Ans, . 

45. If ^ of a factory be worth 7253 dollars, what would be 
the value of -^ at the same rate ? Ans. . 

46. If ^ of a pound of pepper cost 20 cents, what would | 
of a pound cost ? 

Analysis. If 4 fifths of a pound cost 20 cents, then one fifth 
of a pound would cost one fourth of 20 cents, which will be 
5 cents. Ans. 5 cents. 

47. If ^ of a yard of muslin cost 56 cents, what would ba 
the cost of •}- of a yard ? 

Anali/sis. If 7 eighths of a yard cost 56 cents, then one 
eighth would cost one seventh of 56 cents, which will be 
8 cents. Ans. 8 cents. 

48. If f of a pound of butter sell for 36 cents, how much 
would ^ of a pound sell for ? Ans. 12 cents. 

49. If f of a clothes-line measures 45 feet, what is the 
length of \ of the line ? Ans. . 

50. In ^ of a dollar there are 70 cents; how many cents 
in ^ of a dollar ? Ans. . 

51. Ie I of an hour there are 50 minutes; how many 
minutes in ^ of an hour ? Ans. . 

52. If f of a piece of silk contain 35 yards, how man) 
yards in ^ of the piece ? Ans. . 

53. If 3^ of a lot of land sell for 72 dollars, how much 
would 1^ of the lot sell for at the same rate ? Ans. . 

54. If ^ of a piece of calico measure 45 yards, how man; 
yards in ^ of the piece ? Ans. 
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65. If -fg of a piece of broadcloth is worth 42 dollars, wliai 
would be the value of -^ of the piece ? Ans. . 

56 If 3^ of a ton of iron cost 35 dollars, what would be 
the cost of -j^ of a ton ? Ans. . 

57. If f of a pound of coflfee cost 15 cents, what would a 
irhole pound cost ? 

Analysis. If three sevenths of a pound cost 15 cents, then 
sne seventh of a pound would cost one third of 15 cents, which 
will be 5 cents ; and if one seventh costs 5 cents, then seven 
$evenths, or a whole pound, would cost 7 times as many cents, 
which will be 35 cents. Ans, 35 cents. 

58. If f of a man's age is 35 years, how old is he ? 
Analysis. If Jive ninths of his age is 35 years, then one 

ninth of his age would be one fifth of 35 years, which will be 
7 years; and if one ninth of his age is 7 years, then nim 
ninths, or his whole age, would be 9 times as many year9 
which will be 63 years. Ans. 63 years. 

69. If f of a number is 48, what is the number ? 

Ans. 64. 

60. If f of a bushel of potatoes be worth 72 cents, what 
would be the value of a bushel? An». 90. cents. 

61. If ^ of a man's ago is 42 years, what is his age ? 

Ans. 48 years. 

62. K ^ of a certain number is 1 05, what is the number ? 

Ans. 150. 

63. K -^ of a farm contain 115 acres, how many acres in 
Ai8 whole farm ? Ans. 276 acres. 

64. A gentleman sold three eighths of a lot of land for 972 
dollars ; what was the value of the whole lot ? 

Ans. 2592 dollars. 

66. Three fifteenths of a factory was valued at 4275 dollars ; 
what wu the value of the whole factory ? 

Am. 21375 dollars. 
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6^ Four ninths of a gentleman's estate was valued at 5708 
dollars. How mucli was his estate worth ? 

Ans. 12843 dollars. 

67. In \j how many ninths are there ? 

Anali/si8, In 1 unit there are 9 ninths^ and in ^ of a unit 
there will he one third as many ninths, which will be 3 ninths^ 
or expressed thus, f . Therefore, ^ = f . 

68. In ^, how many sixteenths f 

Analysis. In 1 unit there are 16 sixteenths, and in ^ oi a 
unit there will be one fourth as many sixteenths, which will be 
4 sixteenths, or, written thus, ^. Therefore, ^ = -^. 

69. In \, how many twelfths ? ^tu. ^. 

70. In \, how many fifteenths ? Ans. — 

71. In J, how many twentieths ? Ans. — 

72. In -J-, how many thirtieths ? -4/w. — 

73. In \, how many thirty-fifths ? uin«. — 

74. In \, how many twenty-fourths ? jlrw. — 

75. In \, how many ^en^^ f 

Analysis. 1 unit is equal to 10 tenths ; then ^ of a unit will 
be equal to one fifth as many tenths, which will be 2 tenths^ 
and 1^ will be equal to 3 times as many tenths, which will be 6 
tenths, or, written thus, ■^. Ans. ^, 

76. Change -^ to thirtieths. 

Analysis. 1 unit is equal to 30 thirtieths, and -}- of a unit 
will be equal to one sixth as many thirtieths, which will be 5 
thirtieths, and f will be 5 times as many thirtieths, which will 
be 25 thirtieths, or, written thus, ^{. Ans. -§-§. 

77. Change | to fifteenths. Ans. |^. 

78. Change ^ to fourteenths. ui/w. . 

79. Change j to thirty-fifths. Ans. ff . 

80. Change f to twentieths. ^n». . 

81. Change J to forty-fifths. Ans. fj. 

82. Change ^ to forty-fifths. ^im. 
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83. Change -^ to thirty-sixths. Ans. f)>. 

84. If 5 apples be equally divided among 7 boys, what 
part of an apple would be the share of each boy ? 

Analysis. If only 1 apple were divided among 7 boys, each 
boy would receive If- of an apple, and if five apples were 
divided, each boy would receive 5 times ^ of an apple, which 
would be ^ of an apple. Ans, -^ of an apple. 

85. If 6 cantaloupes be equally divided among 10 men, what 
part of a cantaloupe would be the share of each 7 

Analysis, K only 1 cantaloupe were divided among 10 men, 
each man would receive -jl^ of a cantaloupe, and if 6 canta* 
loupes were divided, each man would receive 6 times ^ of a 
cantaloupe, which would be ^ of a cantaloupe. 

Ans. ^ of a cantaloupe. 
86* If 4 oranges be equally divided among 6 girls, how 
much of an orange would each girl receive ? 

Ans, ^ of an orange. 

87. William divided 4 cakes equally among 5 of his play- 
mates ; what part of a cake did each one get ? 

Ans, I- of a cake. 

88. A gentleman distributed 5 dollars equally among 6 
poor persons ; what was the share of each ? 

Ans. f of a dollar. 

89. Nine apples were equally divided among 5 boys ; what 
was the share of each boy ? Ans, -J of an apple. 

90. A society distributed 6 cords of wood among 4 poor 
families ; how much did each family get ? Ans. f of a cord. 

91. In y of an orange, how many whole oranges and j^arti 
of an orange ? 

Analysis, Since 4 fourths make 1 whole orange, then in 11 
fourths there will be as many whole oranges as 4 is contained 
times in 11, which will be 2 times and 3 fourths over. Hence, 
there ^inll be 2 oranges and \ of an orange. Ans, 2} oranges. 
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9Z. In y, liow many units and ^arte of a unit? 

Analysis. Since 3 thirds make 1 unit, then in 14 f^n'(2i 
fchcre will be as many units as 3 is contained times in 14, 
whicli will be 4 times and 2 thirds over. -4n5. 4^. 

93. In y , bow many units and parts of a unit 7 Ans. 5^. 

94. In y , bow many units, etc. ? Ans, 3 J. 

95. In y , bow many units, etc. ? uin«. . 

96. In y , bow many units, etc. ? .4n«. 

97. In y of a dollar, bow many wbole dollars, etc. ? 

Ans, . 

98. In ^ of a yard, bow many yards, etc. ? Ans. . 

99. William bad ^ of a dollar; bis &.tber gave bim |, and 
his mother f ; how much did he then have ? 

Analysis. 7 eighths and 6 eighths are 13 eighths^ and 5 
eighths are 18 eighths ; or, written thus, y = 2f . 

Ans. 2| dollars. 

100. Thomas bad -^ of an orange; bis cousin gave him ^ 
of another, and bis sister gave him f . How many oranges 
did be then have ? An^. 2 oranges. 

101. James bad -^ of a dollar; bis mother gave him -j^; 
he made -^ by selling papers, and -f^ by running on errands. 
How much did be then have ? Ans. 2-f^ dollars. 

102. Robert had f of a melon; be bought ^ of another 
melon, bis brother gave bim f , and bis cousin ^, How many 
melons did be then have ? Ans. Z\ melons. 

103. Richard bad ^ of an orange, and bis brother gave him 
I of an orange. What part of an orange did be then have ? 

Analysis. One half is equal to 2 fourths. Then, 2 fourths 
and 1 fourth make 3 fourths, or thus, J. 

Ans. ^ of an orange. 

104. Jane had J of a pound of candy, and she bought \ of 
mother pound. What part of a pound did she then have ? 

Analysis. One fourth is equal to 3 twelfths, and ^ is equal 
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to 4 tuoelfihs. Then, 3 twelftln and 4 twelfths make 7 twelfths; 
or, expressed thus, ^. jln«. -^ of a pound. 

105. Susan had ^ of a cantaloupe, and her classmate gave 
her ^ of another. What part of a cantaloupe did she have 7 

Ans. ^ of a cantaloupe. 

106. A man hought ^ of a ton of coal at one time and ^ a 
unother time ; how much did he buy ? Ans, ^ of a ton. 

107. Grace had ^ of a pineapple, and her brother gave her 
^ of another ; how much had she ? Ans. f of a pineapple. 

108. George had ^ of a dollar, and earned ^ of a dollar 
more ; how much did he have ? Ans. ^ of a dollar. 

109. Eichard had a melon, and gave ^ of it to his little 
brother; how much did he keep for himself? 

Analysis. The whole melon is equal to 5 Ji/ths, and bs he 
gave away IJlfth, he had 4 Ji/ths left; or, written thus, ^. 

Ans. f of a melon. 

110. Katie had a dollar, and spent f of it for a doll ; how 
much of a dollar had she left ? Ans. . 

111. Henry had an orange, and gave away ^ of it; how 
much did he keep for himself? Ans. . 

112. A merchant bought a firkin of butter, and sold f of it; 
what part remained unsold ? A^is. . 

113. Two men jointly owned a factory. One man owned 
^ ; how much did the other own ? Ans. . 

114. If a man can do a job of work in 7 days, what part 
of it could he do in 5 days ? 

Analysis. If he can do the whole job in 7 days, then in 1 
day he can do one seventh of it, and in 5 days he could do 5 
times afl much, which will be 5 sevenths ; or, written thus, ^. 

Ans. ^ of the job. 

115. If 9 men can reap a field of wheat in a day, what 
part of the field could 7 men reap in the same time ? 

Aru . 

9 a 
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116. If a barrel of flour last a £unilj 10 weeks, what part 
of a barrel would last them 8 weeks ? Ans. . 

117. If 12 yards of muslin make a dress for a lady, what 
part of a dress would 9 yards make ? Ans. . 

118. If 11 persons divide a sum of money equally, what 
part of it would be the share of 5 persons ? Ans, . 

119. If 15 cars can carry a regiment of soldiers, what part 
of the regiment could be carried in 10 cars ? Ans, . 

120. K a yard of cloth cost f of a dollar, how much would 
5 yards cost ? 

Anali/sis, If 1 yard cost 3 fourths of a dollar, then 5 yarOS 
would cost 5 times 3 fourths, which will be \b fourths; or, ex- 
pressed thus, 1^ = 3|. Ans. 3J dollars. 

121. K an apple cost ^ of a cent, how much would be the 
cost of 7 apples ? Ans. 6^ cents. 

122. If a pineapple cost f of a dollar, how much would 9 
pineapples cost ? Ans, 3f dollars. 

123. If a bushel of peas cost f of a dollar, what would be 
the cost of 5 bushels ? Ans, . 

124. A merchant bought 8 bags of apples, each bag holding 
f}^ of a bushel ; how many bushels did he buy ? An;s, . 

125. From a bolt of ribbon a merchant cut 9 strips, each 
strip measuring ^ of a yard. How many yards did he cut 
off? Ans, 8^ yards. 

126. A market-man sold 11 baskets of strawberries, each 
biisket holding |^ of a gallon ; how many gallons did he sell ? 

Ans. . 

127. At f of a dollar per gallon, what would be the cost of 
9 gallons of oil ? Ans. . 

128. At f of a dollar per buslel, how much would 10 
bushels of com cost ? Ans. . 

129. What would be the cost of \t peaches at || of a cent 
apiece? Ans, ^. 
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130. If 2 poundB of raisins cost | of a dollar, wliat will be 
the cost of one pound ? 

Analysis, If 2 pounds cost 4 eighths of a dollar, then 1 
pound will cost one. half of 4 eighths^ which will be 2 eighths^ 
or f. Ans, f of a dollar. 

131. If 4 yards of muslin cost j-^ of a dollar, how much 
will 1 yard cost ? 

Analysis, If 4 yards cost 12 sixteenths of a dollar, then 1 
yard will cost one fourth of 12 sixteenths^ which will bo 3 
sixteenths, or •^. J.n5. -^ of a dollar. 

132. If 3 bags hold ^ of a barrel of apples, how many 
apples will one bag hold ? Ans, . 

133. If 5 oranges cost ^ of a dollar, what will be the cost 
of one orange ? Ans, . 

134. If 7 bananas sell for |^ of a dollar, what would be 
the price of one banana ? Ans, . 

135. How much is J of i? 

Analysis, \ is equal to 2 sixths, and one half of 2 sixths is 
one sixth, or thus, \, Hence, -}■ of ^ is -}-. Ans \. 

136. How much is I of J? 

Anafysis, \ is equal to 3 twelfths, and ^ of 3 twelfths is one 
twelfth, or thus, •^. Hence, ^ of ^ is -^. Ans. -^. 

137. How much is I of f? 

Analysis. ^ of J is -j^ ; then | of J is tmce as much, which 
will be -^y and | of | will be 3 times ^, which will be ^ 

Ans. ^, 

138. How much is ^ of ^ ? Ans. — - — . 

139. How much is -J- of }? Ajis. . 

140. How much w ^ of ^ ? Ans. -; 

141. How much is J of f ? Ans. . 

142. How much is -I of |^ ? Ans. . 

143. How much is f of | ? Ans. . 

144. How much is f of J ? Ans. 
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145. How mucli is f of 4? Ans. . 

146. At I of a dollar per peck, how many pecks of apples 
could be bought for 4 dollars ? 

Analysis, Chve dollar is equal to 3 thirds of a dollar, and 4 
dollars are equal to 12 thirds. Then, if 2 thirds of a dollar 
buy one peck, 12 thirds will buy as many pecks as 2 thirds are 
contained times in 12 thirds^ which will be 6 times. 

Ans. 6 pecks. 

147. If a sack hold |^ of a bushel of peas, how many sacks 
would be required to hold 7 bushels ? 

Analysis. One bushel is equal to 8 eighths of a bushel, and 
7 bushels will be equal to 7 times 8 eighths^ which will be 56 
eighths. Then, if 7 eighths fill one sack, 56 eighths will fill as 
many sacks as 7 eighths are contained times in 56 eighths^ 
which will be 8 times. Ans. 8 sacks. 

148. At 1^ of a dollar per bushel, how many bushels of 
potatoes could be bought for 6 dollars ? Ans. 8 bushels. 

149. A merchant cut 10 yards of ribbon into pieces, each { 
of a yard in length. How many pieces were there ? 

Ans. 12 pieces. 

150. At |- of a cent apiece, how many peaches could you 
buy for 12 cents ? uliw. 20 peaches. 

151. If you pay f of a dollar for a yard of flannel, how 
many yards could you buy for b\ dollars ? Ans. 7 yards. 

152. If I of a yard of linen make an apron, how many 
aprons could be made out of 7J yards ? -4ns. 12 aprons. 

Art. 104. If we take the fraction ^ and multiply the 
numerator by 3, we shall have -f-. Now, 6 sevenths -s evi- 
dently three times as much as 2 sevenths. Hence we derive 
the following 

Principle I. Multiplying the numerator of a fraction by 
any nwnher multiplies the value of the fraction by thai 
number. 
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Again. If wc divide the numerator of f by 3, we have f . 
Now, 2 sevenths is evidently one third of 6 sevenths. Hence 
we derive the following 

Principle II. Dividing the numerator of a fraction hy any 
number divides the value of the fraction by tJiat number. 

Again. J£ we multiply the denominator of | by 3, we have | 
But 2 ninths is only one third as much as 2 thirds, bec&use it 
requires 3 ninths to make 1 third. Hence, 

Principle III. Multiplying the denominator of a fractimi 
by any number DIVIDES the value of the fraction by that 



Again. If we divide the denominator of ^ by 3, we have f . 
But 2 thirds is 3 times as much as 2 ninths, since it requires 
3 ninths to make 1 third. Hence, 

Principle IV. Dividing the denominator of a fraction by 
any number multiplies the value of the fraction by that 
number. 

Art. 105. According to the Principles above stated, it \a 
evident that multiplying the numerator has the same effect 
as DIVIDING the denominator ; and DIVIDING the numerator 
has the same effect as multiplying the denominator. 

Art. 106. The fraction \ is evidently equal to 2. Now, if 
we multiply both numerator and denominator of \ by 3, we 
shall have f|, which is equal to 2. 

Again, if we divide both numerator and denominator of \ 
by 2, we shall have f , which is also equal to 2. Therefore, the 
value of the fraction remains unchanged. Hence, 

Principle V. If the numerator and the denominator be 
both multiplied or both divided by the same number, the 
value of the fraction will not be altered. 

Observation I, When we multiply the numerator of a 
fraction by any number, we increase the number of parts that 
are used; and when we multiply the denominator of the 
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firaotioii we decrease tlie ttze of the parts. Henoe, as we m* 
crease the number of parts precisely as much as we decretise the 
size of the parts, the valiie of the fraction is not altered. 

Observation 11, When we divide the numerator we decrease 
the number of parts that are used; when we divide the d^ 
nominator we increase the size of the parts. Hence, as we 
decrease the number of parts precisely as much as we increase 
the size of the parts, the value of the fraction remains un- 
altered. 

REDUCTION OF FRACTIONS. 

Art. 107. Reduction of fractions consists in changing 
their ybrwi without altering their value. 

CASE I. 

Abt. 108. To reduce a fraction to its lowest terms. 

A fraction is in its lowest terms when no number greater 
than 1 will divide its numerator and denominator without a 
remainder. 

Ex. 1. Eeduce ^ to its lowest terms. 

Analysis, Since dividing both numerator and operation. 
denominator of a fraction by the same number 2)^ = -A 
does not alter its value (Art. 106), we divide - 3)^ = |^ 
both terms of ^ by 2, and get ^ ; dividing 
^ by 3, we obtain f , whose terms are the lowest to which the 
given fraction can be reduced. 

Or we may simplify the operation thus : If 

we divide both terms of the fraction by .6, their * 

greatest common divisor , the fraction will at ^^^ * 

once be reduced to its lowest terms. 

From the foregoing explanations we obtain the following 

Rule. 
Divide both numerator and denominator by any number thtU 
tnH divide them without a remainder, and continue the oper- 
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atian until there is no number greater than 1 thcU mU divide 
them exactly. 

Or, 
Divide theni at once hy their greatest common divisor. 

Examples. 
Reduce the following fractions to their lowest terms : 



2. H- 


Ans. f . 


s-VW- 


^JW. f . 


l-l-T^- 


Am.^. 


=5 M- 


Ans.\. 


9-li- 


Am. \. 


i5.m- 


Am. f 


4 M- 


Am. I 


10. «. 


Am. |. 


i6.m- 


Am. I 


s-M- 


Ans.i. 


11- iff- 


^«..i|. 


17. Mi- 


Am.ii. 


6. 4f. 


Am.\. 


12.,fi?ir- 


Am. \. 


ls. W- 


Am.^. 


•^-H- 


Am. ^. 


13- Hf- 


Ans.^. 


19- Mil- 


Am. f 



CASE II. 

Art. 109. To reduce an improper fractum to a whole or 
mixed number. 

Ex. 1. Kedace ^ to a mixed number. 

Analysis. The operation here required is to find out how 
many whole ones and parts of a whole one there are in 20 
sixtJis, Since 6 sixths make 1 whole one, 20 sixths will make 
as many whole ones as -6 is contained times in 20, which will 
be 3 times and 2 sixths. Ans. 3|^. 

From the foregoing analysis we derive the following 

KULE. 

Divide the numerator by the denominator 

Examples. 
Reduce the following fractions to whole or mixed numbers : 



2.V- 


Am. %\. 


6.V- 


Am. llf 


lO-W- 


Am.l 


3.V. 


Am. h\. 


7. i^s. 


Am. llf. 


11-W- 


Am. 10^. 


4.V. 


Am. 5f 


8-W- 


Am. 14. 


12.W- 


Am. l\. 


5 V- 


Am. 6|. 


9!l- 


Am.^. 


13. W- 


Am. 8^. 
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14.^. An8.2^. 
15. V^. An$. 18|. 
16 %». Ans.bi. 



17. V^. ^7M. 12. 

18. \^.An8,13^, 

19. ^. ^w«. l4. 



20. ^. ^n«. 28f 
22. 4f. Ans. 1631 



CASE lU. 

Abt. 110. Tb reduce a whole vumlcr to a fraction having 
a given denominator, 

Ex. 1. Reduce 5 to a fraction whose denominator shall 
be 7. 

Anali/sis, The operation here required is to change 5 whole 
ones into sevenths. In 1 unit there are 7 sevenths^ and in 5 
units there are 5 times as many sevenths^ which will be 35 
sevenths, Ans. y. 

From \h& Anali/sis we deduce the following 

Rule. 
Midtipli/ the whole number hy the required denominator , and 
place the product over the denominator. 



Examples. 

2. Reduce 4 to a fraction whose denominator shall be b. 

Am. Y 

3. Reduce 12 to sixths. Ans. ^ 

4. Change 9 to fifteenths. Ans. 

5. Reduce 10 to ninths. -4 ms. 



6. Fifteen is equal to how many tenths ? Ans. ^^ 

7. Express 7 as a fraction having 8 for its denominator. 

Ans. 

8. Reduce 6 to fourteenths. Aris. 

9. Change 8 to twelfths. Ans. 

10. Sixteen is equal to how many eighths ? Ans. - — 

11. Reduce 25 to fifths. Ans. 
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to an improper 



CASE rv. 

Abt. 111. To reduce a mixed number 
/racdon. 

Ex. 1. Reduce 9^ to an improper fraction. 

Analt/sis. The operation here required is to find how many 
ievenths there are in 9 whole ones and 3 sevenths. In 1 unit 
there are 7 sevenths ; and in 9 units there are 9 times as many 
sevenths^ which make 63 sevenths^ and 3 more sevenths make 
66 sevenths^ or, written thus, ^. Ans. y. 

From the Analysis we get the following 

EuLE. 

MvUiply the whole number by the denominator^ add the 

numerator to the product^ and place the 8um over the de^ 

nominator. 

Examples. 

Reduce the following to improper fractions : 



2. 4|. An$. V- 


9. 12|. Am. V- 


16. 19|. Am. 1^. 


3. 7|. Am. V. 


10. 13^. Am. V- 


17. 22f Am. ^3.. 


4. 8f. Am. V- 


11. 15|. Am. V. 


18. 25f. Am. 1^4. 


5. 9f Am. V. 


12. 20^. Am. V- 


19. 31,!^. ^n*. Vi?- 


6. 6f Am. V- 


13. 25f Am. ift. 


20. 35f ^TM. -HA. 


7. 8|. Am. V- 


14. l4. ^ns. V- 


21. 42f Am. i^. 


8. lOf Am. V. 


15. 16f Am. V- 


22. 55^. Am. 1^. 



CASE V. 
Art. 112. To reduce a fraction to higher terms. 
Ex. 1. Reduce f to a fraction whose denominator shall 
be 15. 

Analysis. The operation here required is to change fifths 
into fifteenths. 1 unit is equal to 15 fifteenths; then ^ of a 
unit will bo 3 fifteenths, and 4 fifths will be ecual to 4 times 
as mvLUj fifieeniJis which will be 12 fifteenths, or ^. 

Ans. «. 
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From the Analysk we get the following 

Rule. 

Divide the required denominator hy the denominator of the 
pven fraction, multiply the quotient by the num^eraior, and 
place the product over the required denominator. 

Examples. 
2 Change { t*) a fraction whose denominator shall be 18. 

Ans, ^. 

3. Reduce f to a fraction whose denominator shall be 16. 

Ans, If. 

4. Reduce ^ to thirty-fifiha. Ans. |^. 

5. Change f to fortieths. An». \^, 

6. Reduce ^ to thirty-sixths, Ans. ^. 

7. Change | and f to twelfths. Ans, ^, ^. 

8. Reduce | and J to twentieths, Ans, ^, ^. 

9. Change f , f and f to twcntv-fourths. 

An». H, «, M- 

10. Reduce |, f and ^ to thirty-sixths. 

^«'- M. H. ti- 

11. In 3f how many tenths? Ans, \^, 

12. In 4f how many fifteenths? Ans, fj. 

CASE VI. 

Art. 113. Tc reduce a compound fraction to a simple one 

Ex. 1. Reduce ^ of ^ to a simple fraction. 

Analysis, ^ of J is ^. How do we know this ? Because, 
if we cut an apple into 4 equal parts, each part will be \ of 
the whole apple. Now, if we again cut each of these fourths 
Into three equal parts, we see that the whole apple will be 
divided into twelve equal parts, making each part ^ of the 
whole apple ; therefore ^ of J is ^. Ans. ^. 
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2. Reduce f of f to a simple fraction. 

Analysis, i of ^ is ^ ; then f of J will be 3 times aB mucli, 
whicli will be /^ ; and | of | will be 4 times as mu jh, which 
^llbe^. ^ Ans.\l = \. 

By observing the Analysts we see the reason for the following 

* Rule. 

Multiply the numerators together for a new numerator^ ami 
t7*e denominators together for a new denominator. 

Note. — If there are mixed mimhers^ they should first be 
reduced to improper fractions. 

Examples. 

3. Reduce f of f to a simple fraction. Ans. ^ = ■^. 

4. Change ^ of ^ to a simple fraction. Ans. |^ = ^. 

5. Reduce ^ of f to a simple fraction. Ans. ^. 

6. Change f of |^ to a simple fraction. Ans. \. 

7. Reduce J of f to a simple fraction. Ans. ^. 

8. What simple fraction is equal to |- of -^ ? Ans. •^. 

9. What simple fraction is equal to ^^ of -j^j- ? Ans. ^. 

10. Reduce J of f of ^ to a simple fraction. Ans. ^. 

11. Change } of ^ of ^ to a simple fraction. Ans. ■^. 

12. Reduce f of 3| to a simple fraction. Ans. |. 

13. Reduce |^ of 2^ to an improper fraction. Ans. {. 

14. A man owning f of a steamboat sold ^ of his share ; 
what part of the boat did he sell ? Ans. ^ of the boat. 

15. A gentleman owning f of a factory gave -f of what he 
owned to his son ; what part of the whole factory was the 
son's share ? Ans. -^ of the factory. 

Art. 114. The operation of reducing compound fractions 
to simple ones may be shortened in practice by canceling 
those terms that are found in both the numerator and de- 
nominator. 
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Ex. 1. Reduce | of f of f of -^ to a simple fraction. 

|XtX4XA = A:. 

Anafysis. By canceling tlie /ours BJid Jives and nineSy both in 
the numerators and in the denominators, we get the fractioD 
^. In canceling the fours, we simply divide both numerator 
and denominator by 4, which does 'not alter the value of the 
fraction (Art. 106). In canceling the Jives we divide both 
terms of the fraction by 5; and in canceling the nines wi 
divide both terms by 9. 

Hence, we deduce the following 

Rule. 
Cancel aU the factors common to the numerators and the 
denominators, then multiply the remaining numerators together 
for a new numerator, and tlie remaining denominators for a 
new denominator. 

Examples. 

2. Reduce f of f of ^^ of |f to a simple fraction. 

Ans. -^ 

3. Reduce ^ of ^^ of | of ^ to a simple fraction. 

Ans. ^. 

4. Change | of -^ of f of fj to a simple fraction. 

Ans. ^. 

5. Reduce ^ of ^ of -j^ of ^^ to a simple fraction. 

Ans. ^. 
H. Change | of | of | of ^\ to a simple fraction. 

Ans. ^. 

7. Reduce f of f| of ^ of 2| to a simple fraction. 

Ans. J, 

8. Reduce -^ of ^ of || of 2| to a simple fraction. 

Ans. If 
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CASE VII. 

Abl'L 115. To reduce two or more fractions to a common 
^nominator. 

Note. — ^By common denominator is meant the same denomi- 
oator. 

Ex. 1. Reduce f , f and f to a common denominator. 

Analysis. We will take 60 as the common denominator, 
because 60 is the product of the three denominators of the 
^ven fractions, and therefore is a common multiple of the 
lenominators ; the question then is, simply, to reduce f , f and 
J to sixtieths. We say, 1 unit is equal to 60 sixtieths ; then, 
J of a unit will be equal to 20 sixtieths, and ^ will be equal to 
ttoice as many sixtieths, which will be 40 sixtieths, or |^. 
Again, since 1 unit is equal to 60 sixtieths, ^ of a unit will be 
equal to 15 sixtieths, and f will be 45 sixtieths, or ^, Lastly, 
since 1 unit is equal to 60 sixtieths, J- of a unit will be 12 
sioctieths, and ^ will be 48 sixtieths, or |^. Hence, we see that 
}, f and ^ when reduced become respectively ^, ^ and ^. 

^w«- M, M) tf • 
Or, we may explain the process thus : 

If we multiply both terms of ^ by 4 and 5 (the denomi- 
nators of the other two fractions), we shall have |^. Again, 
if we multiply both terms of f by 3 and 5 (the denominators 
of the other two fractions), we shall have |^. Lastly, if we 
multiply both terms of f by 3 and 4 (the denominators of the 
other two fractions), we shall have |-J. The operation there- 
fore consists in multiplying the denominators of the fractions 
together for a common denominator, and in multiplying each 
numerator into all the denominators except its own for a new 
numerator; in other words, it consists in multiplying both 
terms of each fraction by the same number, which does not 
alter the values of the fractions 

10 
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Hence the reason is obvious for the following 

KULE. 

Multiply both terms of each fraction by oM the denomi- 
nators except its own. 

Note. — Mixed numbers must first bo reduced to impropei 
ractlons, and all compound fractious to simple ones. 

Examples. 
Reduce the following fractions to others having a common 
denominator : 

2. Reduce f and J. Ans. |^, Jf 

3. Reduce ^ and ■^. Ans. ^, ^ 

4. Reduce f and ^. Am. ff , ■ 

5. Reduce f , | and f . Ans. ^, |f , ^. 

6. Reduce f | and f Ans. ^■^, ^, ^, 

7. Reduce |, J, f and |. Ans. fff, M«> Itt. Hf 

8. Reduce f , J, ^ and }. ^n.. f^, lU. Uh m 

9. Reduce |, f f and i. Ans. J||, i^f, |f|, ^|. 

10. Reduce f, i, | and 2|. ^/w. |^, W, |^, ^^ 

11. Reduce J, *, f and J of f Ans. ^, f^, HJ, W 

CASE VIII. 

Abt. 116. To reduce two or more fractions to others having 
the LEAST COMMON denominator. 

Ex. 1. Reduce ^, }, f and ^ to their 2ea«^ common de- 
nominator. 

Analysis. A little examination of the denominators of thest 
factions will show us that the least number in which they 
can all be contained is 24. Hence, 24 is their lecLst common 
multiple, and therefore will be their least common denom^ 
incUor. The question then is to reduce ^, |, f and ^ to twenty^ 
fourths. Proceeding according to the Analysis in Case Y;, 
we have 
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Hence, in practice we employ the following 
Rule. 

IHnd the least common multiple of all the denominators fot 
the least common denominator. Divide this least comm^on do' 
nominator hy the denominator of each fraction^ and multiply 
the gvotievU hy its numerator ; the several products will he (lie 
numerators required. 

Note 1. — In applying this Rule, each fraction should he 
reduced to its lowest terms hefore commencing the operation. 

Note 2. — ^The ohject of reducing fractions to a common 
denominator is to prepare them for the operations of Addition 
and Suhtraction. 

Examples. 
Reduce the following to equivalent fractions having the least 
common denominator : 

2. Reduce |, |, |, ^. A,ts. ^, ^, ^, ^ 

3. Reduce i, f, ^ ^. Am. ^, ||, U, ^. 

4. Reduce f , ^, f , ^. An». ^, ^, |f , ^. 

5. Reduce f ^, ^, f Ans. ||, ^, if, ff- 

6. Reduce |, J, f , |. Ans. ^, ^, |f , ^. 

7. Reduce |, ^, ^, ^. An,. H, ^, ^, |f. 

8. Reduce f , I, ^, ^. Ans. U, fj, ^, ^. 

9. Reduce |, f , H, I of f • Ans. H, M. H- 1*- 
1 0. Reduce i|, ^\, ^, 2f Ans. ^, ^, ^, |J| 

ADDITIO^' OF FRACTIONS. 
CASE I. 
Art. 1 17. When the deiiominators are alike. 
Ex. 1. Jane paid ^ of a dollar for a slate, ^ of a doliai 
for a reader, and -^^ of a dollar for an arithmetic ; how maob 
did she spend for all ? 
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Analysu. Since the parts of the firactions are all tenths of a 
dollar, they may be added just as we add tohole dollars ; thus 
2 tenths and 3 tenths are 5 tenths, and 4 tenths are 9 tenths, or 
expressed thus, ^. Ans. ^ of a dollar. 

Hence we employ the following 

Rule. 
Add the numerators, and place their sum aver the common 
denominator. 

Examples. 

2. What is the sum of |, f and f ? Ans. y = If 

3. What is the sum of f , | and | ? Ans. ^ = 2f . 

4. Add together f , f , ^ and f . ^7». 2^. 

5. Find the sum of -j^, ^, ^ and ^. Ans. 2\. 

6. Add together ^, ^, -j^ and -j^. An^. 2. 

7. William paid f of a dollar for a book, f of a dollar for a 
slate, { of a dollar for a cap, and then had f of a dollar left; 
how much did he have at first ? An>s. 2\ dollars. 

CASE 11. 

Abt. 118. When the denominators are unlike. 

Ex. 1. What is the sum of f , f and | ? 

Analysis. We cannot add the fractions in their present 
fhape, but we must first reduce them to a common denomi- 
natoi . We see that 12 is the hxist common multiple of the 
ienominators. Reducing them all to twelfthsy we have J = 
iV; i = A; and| = |J. Then T-V and ^ are H, and 1^ 
are f^, = 2-j^ or 2 J. Ans. 2^. 

Hence, we derive the following 

Rule. 
Reduce the fractions to a common denominator; add ihiB 
munerators and place the sum over the comm/m denominator. 
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NoTB. — Compound fractions must be reduced to simple 
fractions before reducing them to a common denominator. 

Examples. 

•J. What is the sum of J, f and J ? Ans. ff = 1|^. 

3. Find the sum of f , f and ^. Ans. 2-j2jf. 

4. What is the sum of J, f and ^? Ans. 1^. 

5. Add together f , |, ^ and ^. Ans. 2^. 
6 What is the sum of ^, -^j f and ^? Ans. 2^. 

7. Find the sum of J, i, J and ^. ^n«. 1 J. 

8. What is the sum of f, -j^, ^^ and ^? ^n«. l^-f. 

9. Add together f |, f and ^. ^7i«. 2^. 

10. Add together f , i of J and ^. ^n«. 1^. 

11. Find the sum of | of |, ^ and f. Ans. 1||. 
When there are mixed numbers we may add the fractional 

parts, and then unite their sum to that of the whole numbers. 

12. What is the sum of 9| and 5|? 

Analysis. We first reduce ^ and f to a com- operation. 
mon denominator , \ = -j^, and f = {-J. Add- 9^ = 9-j^ 
i^g A ^°^ tt ^® ^^^® H ^ ^^^^ adding the 5| = 5f^ 

whole numbers, 9 and 5, we have 14. Hence, Ans. 14^ 
the entire sum is 14^. Ans. 14}-|. 

13. What is the sum of 15 J- and 27J? Ans. 42|. 

14. Find the sum of 25| and 32-|. Ans. 58^. 

15. A farmer sold a quantity of wheat for 67f dollars, a 
load of fodder for 22 J dollars and a quantity of barley for 37 1 
dollars What was the amount of his sales ? 

Ans. 127^^ dollars. 

16. A merchant sold 4 pieces of alpaca. The first con- 
tained 36| yards, the second, 42^ yards, the third, 45 f yards, 
and the fourth, 35f yards ; how many yards did he sell ? 

Ans. 160^1 yards. 

17. A grocer sold 4 firkins of butter. The first weighed 

10 * H 
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iSf ponndfl, the second, 62^ pounds, the third, 56} pounds, 
and the fourth, 73^ pounds ; what was the entire weight of 
the butter ? Ans. 241^ pounds. 

18. A gentleman bought a quarter of beef for 9} dollars, a 
side of mutton for 2^ dollars, a bunch of fish for 2| dollars 
and a turkey for 2^ dollars ; what was the amount of his 
purchases ? Ans, 17-^^ dollars. 

19. A farmer bought 4 tracts of land. The first contained 
217-j^ acres, the second, 328| acres, the third, 425^ acres, and 
the fourth, 487^ acres ; how many acres in the 4 tracts ? 

Ans. 1459^ acres. 

20. A lady went to a store and bought a pair of gaiters for 
4J dollars, a bonnet for 7 J dollars, a pair of gloves for 2} 
dollars, a lace collar for 3} dollars and a parasol for 5f dollars; 
what was the amount of her bill ? Ans. 23^^ dollars. 

21. A grocer has 4 barrels of syrup. The first contains 
42^ gallons, the second 45} gallons, the third, 52^ gallons, 
and the fourth, 48^ gallons; how many gallons in the 4 
barrels ? Ans. 189}§- gallons. 

SUBTRACTION OF FRACTIONS. 
CASE L 
Art. 119. When the denominators are alike. 
Kx. 1. K f be taken from }, what will remain Y 
Analysis. Since the parts of the fractions are all ninths^ 
they may be taken from each other, just as we take whole 
numbers from each other; hence, 3 ninths from 8 ninths leave 
5 ninths. Ans. }. 

For thb case we employ the following 

Rule. 
Take the less numerator from the greater^ and place the 
difference over th-e common denominator. 
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Examples. 

2. If 4 be taken from f , what will remain ? An$, f 

3. Subtract ^ from ^. An$. ^ = J 

4. K -^ be taken from -^, how much will be left? 

Ans, f . 

5. Take ^ from j|. ^tw. J. 

6. Subtract ^y from |^. Ans, ^. 
7 From ^ take ^^, Ans. ^. 
8. From ^ take ^. -4n<. ^, 

CASE n. 

Art. 120. When the denomincUors are uidiJce. 

Ex. 1. From | take f 

Analysis. We cannot subtract these fractions in their present 
shape, for 2 ^Aircfs taken from 4 ^/A« will leave neither 2 
^trdb nor 2 fifths^ but by reducing them to a common denomi- 
nator (Art. 115) we have ^ = ^, and ^ = |-|, and now, sub- 
tracting \^ from ^, we have ^^ as the remainder. Ans, ^. 

From the foregoing explanation we deduce the 

Rule. 
Reduce the fra/ctums to a common denominator ; take tht 
less numerator from the greater^ and place the difference ovfir 
the c(ynvmon deatmdnator. 



Examples. 




2. From \ take \ 


.Ans. T^. 


3. From \ take \. 


Ans. \ 


4. Take \ from f 


Ans. \ 


5. Subtract ^ from -^. 


Ans. ^. 


6. Subtract % from f 


Ans. J. 


7. From f take f . 


Ans. H. 


8. From i of f take ^. 


Ans. ^ 
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OPERATION. 


8| = 


--m 


H= 


-^ 


Ant. 


3A- 


Ans. 


3tV. 


Ans. 


6A. 


Ant. 


BA- 


Ant. 


9^. 
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9. From } of | take \ of \. 

10. Subtract |^ from }f . 

11. Take I from |J. 

12. From 3^^ subtract }. 

13. From ^ subtract 5^. 
Analysis, We first reduce the fractions to a 

ctmimon denominator, then take the difference 
of the fractions, and add it to the difference of 
the whole numbers. Thus, -f^ from ^ leaves 
3^; and then 5 from 8 leaves 3, making the 
remainder ^^. 

14. From 9f subtract 4f . 

15. Subtract \2\ from ITf 

16. Take 25^^ from 34^. 

17. A grocer had a barrel of molasses containing 42| 
gallons, from which he sold 17} gallons; how much was 
left ? An$. 25-^ gallons. 

18. A merchant had 37f yards of silk, and sold off 23} 
yards ; how many yards remained ? Ans. 14-]^ yards. 

19. From a cask of wine containing 42f gallons, 24} 
gallons were drawn ; how much still remained ? 

Ans. 18-j^ gallons. 

20. A man started on a journey of 84^ miles, and af\}er 
traveling 52f miles, how much farther had he to travel ? 

Ans. 32^ miles. 

21. A man deposited in bank 72| dollars; afler drawing 
out 45} dollars, how much had he still in bank ? 

Ans. 27^ dollars. 

22. From a piece of cloth containing 35f yards, a merchant 
sold 23} yards ; how much remained ? Ans. 12^^ yards. 

23. From 6 subtract }. 

Analysis. In solving this example wo borrow 1 unit from 
the 6 units^ and call the unit borrowed |. Then we say : J 
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from I will leave \ ; and as we borrowed 1 from the 6, W6 
left only 5 ; hence the answer is 5^. Ans. 5^. 

24. From 12 take 4. Ans. llf 

25. Subtract ^ from 15. Ans. 14^. 

26. From 26 subtract 12f . Ans, 13J. 
27 Subtract 18| from 32. Ans. 13^. 

28. From 35 take 15f Ans, 19f 

29. Take 27,^ from 45. Ans. 17^. 

30. From 9^ take 5|. 

Analysis. We first reduce the fractional parts operation 
to a common denominator ; we then have 9f 91 = 91 
and 5|-. Now, as we cannot take \ from f , we 5I = 5I 
borrow 1 unit from the 9 units^ and call the j^^is. 31 
unit borrowed f 3 we then add the f to the f, 
and we have f ) then subtracting the ^ from the |^, we have 
left f ; and as we borrowed 1 unit from the 9 units, and 
therefore left but 8 units, we take the 5 from 8, which leaves 
3. Hence the result is 3f . Ans. 3f . 

31. From 15^ take 9f . Ans. 5^. 

32. Subtract 17| from 25f Ans. 7|. 

33. Take 24^ from 43J. Ans. 18Jf . 

34. Subtract 325^ from 442f Ans. 116ff. 

35. From a cheese which weighed 48J pounds a grocer cut 
23J pounds ; how much was left ? Ans. 24t^ pounds. 

36. Henry had 25^ dollars, and bought a coat for 16 j 
dollars ] how much had he left ? Ans. 8^^ dollars. 

37. Jane went to a store with 81;^ cents, and bought a 
handkerchief for 62J cents ; how much money had she left 7 

Ans. 18f cents. 

38. From a jar of honey weighing 28^ pounds, a grocer sold 
12| pounds; how much remained ? Ans. 15f pounds. 

39. From a rod 32^^ feet long, 18f feet were cut off; hf f 
much was left? Ans. 13^^ feet 
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MULTIPLICATION OF FRACTIONS. 
CASE L 

Art. 121. To mvUiply a fraction hy a whole number. 

Ex. 1. What would be the cost of 4 bushels of corn al 
I of a dollar per bushel ? 

Analysis. If 1 bushel cost { of a dollar, 4 bushels would 
evidently cost 4 times as much, which would be ^ of a dollar, 
or 3| dollars = 3^ dollars. Ans. 3^ dollars. 

Here we multiplied the numerator of the fraction by 4, but 
if we had divided the denominator^ we would have obtained 
j^ of a dollar = 3^ dollars, the same as before. 

From this illustration we derive a 

EULE. 

Multiply the num>erator hy the whole number ^ or divide the 
denominator when it can he done without a remainder. 

Examples. 

2 Multiply f by 6. Ans. ^. 

3. Multiply \^ by 3. Ans. 2|. 

4. Multiply ^ by 7. Ans. 4iJ. 
6. Multiply W by 6. Ans. 3|. 

6. Multiply ^ by 15. Ans. 9^. 

7. Multiply II by 9. Ans. 6J. 

8. Multiply If by 10. Ans. 7||. 

9. Multiply ff by 5. Ans. 4f 

10. If a bushel of wheat cost ff of a dollar, what would be 
the cost of 10 bushels ? Ans. 9| dollars. 

11. What would be the cost of 9 yards of muslin at ^ of a 
dollar per yard ? Ans. 7| dollars. 

12. If a dozen eggs sell for f of a dollar, what must you 
pay for 11 dozen ? Ans. 4J dollars. 
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13. If a sack hold -}-| of a bushel of potatoes, how many 
bushels could you put in 11 sacks ? Ans, 9^ bushels. 

Observation. Whenever the multiplier happens to be exactly 
equal to the denominator of a fraction, the product will be 
equal to the numerator of the fraction ; or, in other words, 

A fraction is multiplied hy a number equal to its denomi- 
nator , simply hy cameling ike den,ominator ; thus, f X ^ 
= 5; jX8 = 7;fX9 = 3. 

14. A man bought 16 sacks of potatoes, each sack holding 
{-| of a bushel ; how many bushels did he buy ? 

Ans. 15 bushels. 

15. A lady bought 10 yards of muslin at ^ of a dollar 
per yard; how much did she pay for the muslin ? 

Atis, 7 dollars. 

16. Multiply 3J by 5. 

Analysis. We first multiply the fractional operation 
part, f by 5, which gives ^ or 3f . We then ^ 

multiply the whole number, 3 by 5, which gives g* 

15; adding these two products, we have 18|, as gj 

the entire product. Ans. 18 J. 15 

In practice we do not always write down the j^^s^ Jgi, 
product obtained by multiplying the fractional 
part by the whole number, but we carry it in the mindj and 
add it to the other product. Thus, we would say above: 
5 times f are y, or 3f ; 5 times 3 are 15, and 3| to carry 
are 18|. An^. 18f , 

17. Multiply 5J by 7. Ans. 40^. 

18. Multiply 6| by 8. Ans. 54|. 

19. Multiply 81 by 6. Ans. 51f 

20. Multiply 12f by 5. Ans. 62f 

21. Multiply 25j. by 7. Ans. 177f 

22. How much would 7 barrels of apples cost at 6^ doUarv 
per barrel ? Ans. 47^ dollars. 
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23. If 7^ yards of cassimere make a suit of clotheS) 
iiDw many yards would be required for 9 suits 7 

Am. 65^ yaids. 

24 What would be tlie cost of 8 pounds of crackers at 16| 
oonts per pound ? Ans, 133^ cents. 

25. What would 9 yards of calico cost at 15f cents per 
ard ? Ans. 141| cents. 

26. A rod is 16^ feet; how many feet in 7 rods? 

Ans, 115} feet. 

27. At 12 J dollars per barrel, how much must you pay for 
13 barrels of oranges? Ans. 163| dollars. 

28. How much must you pay for 15 cords of wood at 7| 
dollars per cord? Aiis. 115 dollars. 

CASE 11. 

Art. 122. To multipli/ a whole number hy a fraction. 

Ex. 1. If a yard of calico cost 18 cents, what would be tho 
cost of { of a yard ? 

Analysis, If 1 yard cost 18 cents, then \^^^ operation 
J of a yard would cost one sixth of 18 cents, fi\i q 

which is 3 cents; and f of a yard would -^ 

cost 5 times as much as }, which would be 5 

1^ ^^°**- Ans, 15 cente. 

To get the cost of } of a yard, we 

divided the 18 cents by 6, the denominator 2d operatioh 

of the fraction ; and to get the cost of |, 18 

we multiplied the quotient by 5, the nmne^ ^ 

ratoT of the fraction. We might have 6)90 

multiplied first by 5, and then divided the -^^^ 15 cents 

product by 6, and the result would have 

been the same. This latter plan is the one usually practio^ 

Hence we derive the 
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HULE. 
Multiply the whole number by the numercUar^ and divide the 
product by the denominator. 

Examples. 

2. Multiply 27 by f Ans. 15. 

3. Multiply 36 by f Ans. 20. 

4. Multiply 72 by f Ans. 45. 

5. Multiply 42 by f JLtm. 32|. 

6. Multiply 56 by f Ans. 44f 

7. Multiply 75 by ^. Ans. 43|. 

8. A merchant bad a piece of calico measuring 36 yards, 
and sold | of it ; how much was left in the piece ? 

Ans. 9 yards 

9. William had 48 chestnuts and Henry had | as many ; 
how many had Henry f Ans. 42 chestnuts. 

10. If a yard of muslin cost 40 cents, what would be the 
cost of f of a yard ? Ans. 32 cents. 

11. A yard is 36 inches ; how long is -^ of a yard 7 

Ans. 21 inches. 

12. Forty rods make a furlong ; how many rods in ^ of a 
forlong 7 Ans. 28^ rods. 

13. If a bushel of corn weigh 56 pounds, what would bo 
f^he weight of | of a bushel ? Ans. 33f pounds. 

14. If an acre of land produce 40 bushels of wheat, how 
much would f of an acre produce ? Ans. 34if bushels. 

15. A £urmer had 84 sheep and sold -^ of them; how 
many sheep had he left 7 An>s. 35 sheep. 

CASE HL 
Abt. 123. To multiply a fraction by ajractiofi. 
Ex. 1. Multiply I by |. 

Analysis, i of ^ is ^ (Art 113); then } of ^ will b€ 
11 
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twice as much, which is '^; and | of f will be 3 time$ M 
much, which is ^. Ans. ^. 

From the Analysis we deduce the 

EULE. 
Mvltiph/ the numerators together for a new numerator^ awl 
ike denominators togetlier far a new denominator. 

Note. — Mixed numbers should be reduced to improper frac- 
tions before multiplying. 

Note to Teachers. — ^In solving examples like the one just 
given, it is an excellent plan to make the pupU wriie each step 
jf the operation on the slate or blackboard. 

This will impress the Analysis more clearly on his mind. 
The example above given might be written thus : 

«ofl = A = i- 



Examples. 




2. Multiply 1 by f 


^n*.H. 


3. Multiply 1 by f. 


An,. I 


4. Multiply 1 by f 


Am. f. 


5. Multiply -^ by f 


Am. li- 


6. Multiply If by i^. 


Am. H- 


7. Multiply ^ by -j«r. 


Am.\i. 



8. Henry had ^ of a melon, and gave his brother f of it • 
what part of the whole melon did he give away ? 

Ans. -j^ of a melon. 

9. A gentleman owned ^ of a factory, and sold \ of what 
be owned ; what part of the whole factory did he sell ? 

Ans. 1^ of factory. 

10. Thomas had f of a pound of candy, and gave away } of 
It ; whxt part of a pound did he give away ? 

Ans. ^ of a pound. 
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11. What is the product of ^, { and f ? Ans. ^. 

12. Multiply i, f and f together. Ans, ^. 

13. Multiply ^, f and -j^ together. Am. f . 

14. William had J of a cantaloupe, and gave his sister f of | 
of what he had ; what part of a cantaloupe did he give away ? 

Ans, -j^ of a cantaloupe. 

15. A gentleman owning ^ of a saw-mill sold f of | of 
what he owned ; what part of the whole mill did he sell ? 

Ans. ^ of mill. 

16. What would be the cost of | of | of a pound of citron 
at I of a dollar per pound ? Ans, J of a dollar. 

17. Multiply 2| by 3k 

. , Vi « , , .1 OPERATION. 

Analysis. We first reduce the mixed 
numbers to improper fractions : 2| = |, ^ J ^^ ^^ 

and3i=V- Then multiplying! by V, *^^__oa 
we have ^ = 8^. Ans. 8^. ^ — ^' 

18. Multiply ^ by ^. Ans. 12J. 

19. Multiply 5^ by 2f. Ans, 15|. 

20. Multiply ^ by 2\. Ans. 8j|. 

21. What would be the cost of 3 J yards of cassimere at 3^ 
dollars per yard ? Ans. 10| dollars. 

22. K a pound of soap cost 12^ cents, how much would 9^ 
pounds cost? Ans. 118f cents. 

23. At 2| dollars per yard, what would be the cost of 4J 
yards of silk */ . Ans. 12 dollars. 

24. If a man walk 3| miles an hour, how &r could he walk 
in 2|^ hours ? Ans. 9| miles. 

25. How many cords of wood could a man cut in 5| days, 
by cutting 2f cords in one day ? Ans. 13f cords. 

26. What would be the cost of 18| acres of land at 18| 
dollars per acre ? Ans, 351^ dollars. 

27. A lady bought 16f yards of calico at 16f cents per 
yard ; how much did the calico cost ? Ans, 277^ oeuiA. 
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28. A merchant bought 5 pieces of cassimere, each piece 
oontaining 25} yards, at 2| dollars per yard^ what waB the 
cost of the 5 pieces ? Ans. 343^ dollars 



DIVISION OF FEACTIONS. 
CASE L 

Art 124. To divide a fraction by a whole number. 

Ex. 1. If 3 pounds of prunes cost ^ of a dollar, what 
would be the cost of 1 pound ? V 

Analysis, If 3 pounds cost 9 tenths of a dollar, 1 pound 
would cost one third as much, which will be 3 teniJis of a 
dollar, or thus, ^. Ans. -^ of a dollar. 

In this example we divided the numerator^ 9, by 3, and 
obtained -^ as the result K we ha'd multiplied the denomi- 
fuitor, 10, by 3, we would have obtained ^, which, being re- 
duced to its lowest terms, gives •^, the same as before. 

2. If 5 yards of cloth cost ^ of a dollar, what would be 
the cost of 1 yard ? 

Analysis. If 5 yards cost 15 sixteenths of a dollar, it m 
plain that 1 yard would cost one f/th as much, which will be 
3 sixteenths of a dollar ; or -f^. Ans. -^ of a dollar. 

Here we divided the numerator, 15, by 5, and obtained -^ 
as the result. Had we multiplied the denominator^ 16, by 5, 
we should have had ^, which, reduced to its lowest terms, 
gives -^, the same as before. 

Ilencc we derive the following 

KULB. 

Divide the numerator^ or multiply the denommator of tne 
fraction, hy the whole number. 

Note. — Mixed numbers must be reduced to improper firao- 
tioDS, and compound fractions to simple ones. 
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Examples. 

3. Divide ^ by 3. 

4. Divide ^ by 4. 
6. Divide \^ by 5. 

6. Divide ^ by 6. 

7. Divide |J by 7. 

8. Divide^ by 9. 

9. Divide fl by 8. 

10. Divide j| by 10. 

11. If -^ of a factory belong equally to 6 owners, what part 
of the factory does each own ? Am. ^ of the factory. 

12. Henry divided f of a melon among 5 of his school- 
mates; what part of a melon did each get? 

Ans, >^ of a melon. 

13. A father at his death left ^ of a paper-mill to his 3 sons 
and 3 daughters; what part of the mill was the share of each f 

Ans, -^ of the mill. 

14. A gentleman distributed f of a dollar equally among 
i beggar ; what part of a dollar did each get ? 

Ans, i of a dollar. 

15. William had f of a pine-apple and divided it among his 
3 sisters and his 2 brothers ; what part did each have ? 

Ans. ^ of a pine-apple. 

16. Divide 3f by 5. 

Analysis, We first reduce 3f to an improper fraction, making 
^ ; then ^ divided by 6, gives |. Ans, |. 

17. Divide 6^ by 5. Ans, 1{. 

18. Divide 7f by 6. Ans. 1^. 

19 Divide 7| by 10. Ans, f 

20 Divide lOf by 8. Ans, If 

21. Divide 15f by 7. Ans. 2^. 

22. Divide 12| by 6. Ans. 2f 
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23. If 8 yards of flannel cost 5^ doUars, what would be the 
noet of one yard ? Ans. ) of a dollar. 

24. If a man can cut 15;|' cords of wood in 7 days, how 
many cords could he cut in one day ? Arts. 2^ cords. 

25. If 9 yards of velvet cost 34^ dollars, what is the price 
per yard ? Ans, 3| dollars. 

26. If a man can walk 38^ miles in 10 hours, how far could 
he walk in one hour ? Ans, 3| miles. 

27. If 7 tons of coal cost 60|^ dollars, what is the price per 
ton? Ans, 8| dollars. 

CASE IL 

Art. 125. To divide a whole number by a/ractton. 

Ex. 1. At the rate of |^ of a dollar per yard, how many 
yards of linen could be bought for 5 dollars ? 

Analysis, If -J- of a dollar will buy 1 yard, 5 dollars would 
buy as many yards as |^ is contained times in 5. Now, -^ is 
contained in 1 unit 3 times ; then in 5 units it will be con- 
tained 5 times as often, which will be 15 times. Therefore, 
15 yards could be bought for 5 dollars. Ans, 15 yards. 

2. At ^ of a dollar per gallon, how many gallons of straw- 
berries could be bought for 8 dollars ? 

Analysis. If | of a dollar will buy 1 gallon, 8 dollars would 
buy as many gallons as | is contained times in 8. Now, \ is 
contained in 1 unit^ 5 times ; then in 8 units it will be con- 
tained 8 tim>es as often, which will be 40 times ; and 4 fiftlis 
will be contained only one fourth as many times, which will bi 
10 times. Therefore, 10 gallons could be bought for 8 dollars 

Ans, 10 gallons. 

By observing the Analysis we see that the operation consists 
m multiplying the whole number by the denominator of the 
fraction, and dividing the product by the numerator. 

Hence we derive the followinor 
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HULS. 
Mukipfy the wJwle number hy the denominator of the Jractiot^ 
tmd divide theprodvct hy the numerator. 



Examples. 




3. Divide 10 by | 


Am, laj. 


4. Divide 9 by |. 


Ans, 15. 


6. Divide 12 by f 


Am, 16f 


6. Divide 16 by f 


Ans, l^. 


7. Divide 18 by |. 


Ans, 32f 


8. Divide 24 by f 


Ans, 28|. 



9. At J of a dollar per bushel, how many bushels of com 
could be bought for 12 dollars ? Ans, 18 bushels. 

10. If a sack hold f of a bushel of apples, how many sack? 
would be required to hold 21 bushels ? Ans. 24 sacks. 

11. If a yard of muslin cost ^ of a dollar, how many 
yards could be bought for 14 dollars ? An^, 20 yards. 

12. At f of a dollar per pound, how many pounds of mace 
could be bought for 8 dollars ? Ans, 13^ pounds. 

13. If a family consume f of a barrel of flour per month 
how long would 9 barrels last them 7 Ans, 10|^ months 

14. Divide 18 by 2\, 

Analysis, We first reduce 2\ to an improper fraction, making 
I, and we say: \ is contained in 1 unit 4 times; then, in 18 
units it will be contained 18 times as often, which will be 72 
times, and 9 fourths will be contained only one ninth as many 
♦.imes, which will be 8 times. Ans. 3. 

15 Divide 24 by 2|. Ans, 9. 

16. Divide 32 by 3|. Ans, S^. 

17. Divide 20 by 2f Ans, 7if. 

18. Divide 39 by 2f. Ans, 15. 

19. At 2 J dollars per yard, how many yards of cassimere 
eould be bought for 33 dollars ? Ans. 12 yards. 
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20. How many sacks, each containing 2^ yards, could be 
made out of 28 yards of cloth ? Ans, 12 sacks. 

21. K a man can cut 3^ cords of wood in a day, how many 
days would be required to cut 25 cords ? Ans, 7 J days. 

22. At 3^ cents apiece, how many lemons could you buy for 
75 cents 7 Ans. 24 lemons. 

CASE III. 

Art. 126. To divide a fraction hy a fraction, 

Ex. 1. Divide f by f. 

Analysis. 1 unit is contained in f three fourths of a time ; 
then, one fifth of 1 unit will be contained in | five times as 
often, which will be ^ times, and 4 fifths of a unit will be 
contained only om fourth as many times, which will be \^ of 
a time. Ans. \^. 

2. Divide \ by |. 

Analysis. One unit is contained in \ three sevenths of a 
time; then, one ninth of a unit will be contained nine times as 
often, which will be %f times, and 5 ninths will be contained 
only one fifth as many times, which will be |^ times. 

Ans.^. 

in both these examples it will be observed that the ope- 
ration consists in multiplying the dividend by the divisor m- 
verted; thus, in the first example, multiplying f by ^ we 
obtain ^ ; and in the second, multiplying )- by f we get •!{, 
the same bs by the analysis. From these illustrations we 
derive a 

Rule. 

Invert the divisor , and mvMply the numerators together for a 
numerator^ and tJie denominators together for a denominator. 

Note. — Mixed numbers must be reduced to improper frac- 
tions, and compound fractions to simple ones, before invert.in>r 
wr multiplying. 
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Examples. 

Am. 1H* 

Am. If 

Ans. f . 

Ans. f. 

Ans. If 

Ans. 6f 

Ans. 4j^. 

Ans. 5^^. 

^w«. 4. 
uin«. 3. 

19. At 4| dollars per yard, how many yards of broadcloth 
could you buy for 74f dollars ? Ans. 16 yards. 

20. If a bushel of apples cost 2^ dollars, how many bushels 
eould be bought for 60| dollars ? Ans, 27 bushels. 

21. A gentleman purchased a farm for 3412^ dollars, paying 
12^ dollars per acre; of how many acres did the farm consist? 

Ans. 273 acres. 

22. How many yards of calico, at J of a dollar per yard, 
oould be purchased for |^ of a dollar ? Ans. 7^ yards. 

Abt. 127. Examples like the following frequently occur, 
which can be more satisfactorily solved by Analysis than by 
any particular system of Eules. 

Ex. 1. If f of a yard of muslin cost 3o cents, how much 
would a whole yard cost ? 

Analysis. If 5 ninths of a yard cost 35 cenis^ oik nuit^ ^ 

I 



8. 


Divide | by f 


4. 


Divide | by f 


5 


Divide | by J 


6. 


Divide { by f 


7. 


Divide -^ by | 


8 


Divide ^ by f 


9. 


Divide 4^ by ^. 


10. 


Divide 3| by l\. 


11. 


Divide h\ by 2|. 


12. 


Divide f of | by |. 


13. 


Divide | of ^ by |. 


14. 


Divide ^ by \ of \. 


15. 


Divide ^ by | of f 


16. 


Divide 4 by 2 J. 


17. 


Divide 5^ by If. 


18. 


Divide 32| by Sf 
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130 PBAcnoNS. 

a yard would cost one fifth of 35 cents, wbicb will be 7 cents ; 
and if one ninth cost 7 cents, 9 ninths^ or a whole yard, would 
cost 9 times 7 cents, which will be 63 cents. Ans, 63 cents. 

Note. — We would again suggest to the teacher to make hia 
pupils iJDrite each step on the slate or blackboard, in a series of 
** Equations." 

The example just analyzed would stand thus : 

OPERATION. 

•| = 35 cents. 
i = 7 " 
f = 63 « 

2. If f of a number is 42, what is the number 1 

Ans, 48. 

3. If ^ of a pound of rasins cost 20 cents, what would a 
pound be worth ? Anx. 25 cents. 

4. If -^ of a man's age be 40 years, what is his age ? 

Ans, 56 years. 

5. K ^ of a barrel of flour last a family 15 days, how long 
would a barrel last ? Ans, 50 days. 

6. A carpenter received 42 dollars for ^ of a month's work 
how much would he have received for the whole month ? 

Am, 49 dollars. 

7. In a certain school 42 pupils study arithmetic, and they 
are ^ of the whole school ; how many pupils are there ? 

Ans, 60 pupils. 

8. A farmer has 70 sheep in one pasture, and they are -^ of 
his entire flock; how many sheep has he? Ans, 168 sheep. 

9. Four ninths of the distance £rom Augusta to Atlanta is 
7tt miles ; what is the distance between these cities ? 

Ans, 171 miles. 

10. Four sevenths of a man's life,- amounting to 48 yean^ 
was spent in Virginia ; at what age did he die ? 

Atm, 84 years. 
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11. Nine tentlis of a grist-mill waa valned at 8775 dollars; 
what waa the value of the whole mill ? Ans, 9750 dollars. 

12. K ^j of an acre of land sell for 126 dollars, for how 
much would an acre sell ? Ans, 198 dollars. 

13. A drover at Cincinnati sold 224 hogs, which were ^ 
of his whole number ; ho\t many hogs had he at first ? 

Am, 480 hogs. 

14. A gentleman owning f of a factory sold | of what he 
owned for 34976 dollars; what was the value of the whole 
fectory? Ans, 65580 dollars. 

15. If f of I of ^ of a certain number be 1446, what is the 
number? Am. 5061. 

16. At an election 1344 persons voted for the successful 
candidate, and he received ^ of all the votes ; how man^ 
persons voted ? Ans, 2464 persons. 

17. If f of a pound of tea be worth 72 cents, what would 
be the value of ^^ of a pound ? 

Analysis. K 3 fourths of a pound be worth 72 cents, one 
fonrth of a pound would be worth one third of 72 cents, which 
is 24 cents ; and if one fourth be worth 24 cents, 4 fourths, or 
a whole pound, would cost 4 times 24 cents, which will be 96 
cents ; then, one twelfth of a pound would be worth one twelfth 
of 96 cents, which will be 8 cents, and 7 twelfths will be worth 
7 times 8 cents, which will be 56 cents. Ans. 56 cents. 

NoTB. — This example might be written on the board thus ; 

OPERATION. 

I == 72 cents. 

i = 24 " 
J = 1 = 96 « 
A = 8 « 
^ = 56 cents. Ans. 

18. If f of a yard of cloth cost 108 cents, what would be 
Uie cost of { of a yard ? Ans. 105 cents. 
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19 If f of a number be 80, how mnob would } of it bef 

Ans. 126. 

20. If ^ of a bushel of oats cost 75 oente, what would bo 
the cost of f of a bushel ? Ans, 62|- cents. 

21. Seven ninths of 540 is | of what number ? 

Ans. 560. 

22. If the rent of a house for f of a year be 336 dollars, 
how much would it be for ^ of a year ? Ans. 324 dollars. 

23. ^re6//?A« of 560 is ^ of what number? ^/w. 432 

Abt. 128. To reduce complex fractions to simple ones. 

Note. — Complex fractions present the subject of division 
of fractions under all its different forms, and therefore admit 
of the same analysis. 

24 
Ex. 1. Eeduce ^ to a simple fraction. 

Hence, to reduce a complex fraction to a simple one, 
Divide the num^ator by the denominator. 

EXAMPLES. 

2. Eeduce ?? to a simple fraction. Ans. |^. 

3. Eeduce ^ to a simple fraction. Ans. ^. 

4. Eeduce ^ to a simple fraction. Ans. -^. 

5. Eeduce 2 J X i -5- 6^ X 6J. Ans. ^. 

6. Eeduce2|XiXli-^|X8i. Ans. i. 

7. Eeduce 3^^ X 2| -$- 2^ X 2}. Ans. 1^. 

8. Eeduce ^ x f|H-| X ^- Ans. If 

9. Eeducej^X9-i.^X8f. .In*. If 
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mSimplifygx^X^X^ Ans.^i. 

11. Simplify IX ^-i-iX^- Ans.^. 

12. Simplify 4i X ^ -i- g| X If . Am. 2^. 

13. Simplify |i^. An,. 2^ . 

14. Simplify 3fX|^4Xj^ . ^^^, 

16. Simplify AX ||-^fX^- An,.^ 

16. Beduceigg. An*.l^. 

n.Beduce y^H^H . . ^«. ^. 

laBednce ^^H^I Ans.U. 

19. Simplify I X 2f -K I X 6f . An*. ^. 

20. Simplify l&X I X J Ans.ii. 

21. Simplify 3| X If X 2i M- 2i X If An*. 3f - 

22. Reduce ^^r Am. 2f 

23. Reduce ^J^. Am. l 
24.Reduce |;^^;^g . ^„,. 1^. 

25. Reduce gfeaf* -^««- A- 

26. Reduce (2| + 3|) -j- (3| + 4^). Am. ff. 

27. Reduce (| + 1) X C2| + 3,^). Am. 8|. 

28. Reduce (J + J + 1) -^ (^ + ^ 4- ^y Aui.\^. 



12 
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Promiscuous Examples. 

1. Beduce \^ to its lowest terms. Am, | 

2. Keduce 12f to an improper fraction. Am. ^^. 

3. Keduco -^^^ to its lowest terms. Ans. ^, 

4. Keduce ^ to a mixed number. Am. 18j\. 

5. Change 17^ to an improper fraction Am ^. 

6. Reduce 18 to ninths. Am. . 

7. Reduce 12 to sixteenths. Am. . 

8. Reduce ^ of -^ to a simple fraction. Am. -f^. 

9. Reduce |, ^, ^^ and f to a common denominator. 

Ans. ^, -g-g-, -g-^, f^. 

10. What is the sum of |, } and |? Am. 2,^ 

11. A merchant has 3 pieces of cloth, the first measuri^ig 
32^ yards, the second 44^ yards, and the third 35|- yards; 
how many yards in the three pieces? Am. 112|^ yards. 

12. From ^ take |. Ans. ^. 

13. From 5f subtract 3f . Am. 1|J. 

14. From a piece of cloth containing 35^ yards, 18| yards 
were cut off; how many yards were left? Ans. 1^-^ yards. 

15. Thomas has 231 walnuts, and Richard has -^ as many; 
how many has Richard ? Ans. 147 walnuts. 

16. If a yard of broadcloth cost 3f dollars, what would be 
the cost of 15 yards ? Am. 54f dollars. 

17. What would be the cost of 5| yards of cassimere at 3^ 
dollars per yard ? Am. 18^ dollars. 

18. If -^ of a certain number be 135, what is the number ? 

Ans. 195. 

19. A gentleman being asked how much money he had in 
his pocket, replied that | of ^ of the amount made 72 dollars | 
how much had he ? Ans. 135 dollars. 

20. K -^ of a number be 126, what is f of the number ? 

Am. 130. 
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FBACnONB. 135 

21. At ||- of a dollar per bushel, what would be the cosi 
of 9| bushels of wheat? Ans. 8ff dollars. 

22 If 4^ yards of calico cost 91 cents, how much is that 
per yard ? Ans. 21 cents. 

23. A gentleman paid 36 dollars for barley at the rate of 
^\ of a dollar per bushel ; how many bushels did he buy ? 

Ans. 40 bushels. 

24. Reduce -^ to a simple jfraction. Ans. f|. 

25. Eeduce =rf to a simple fraction. Ans. f|. 

26. How many coats, each containing 4} yards, could be 
cade out of 59^ yards of cloth ? Ans. 14 coats. 



DECIMAL FRACTIONS. 

Art. 129. In Common Fractions the unit is divided into 
halves, thirds^ fourths, fifths, and so on ; but there is a class 
of fractions in which the subdivisions of the unit follow a 
regular order, increasing and decreasing in the same manner 
as whole numbers. 

Aet. 130. If a unit be divided into tea equal parts, each 
part is one tenth, or expressed thus, ^; 3 of the parts are 
3 tenths, or thus, -^ ; 7 parts are 7 tenths, or thus, ^. Now, 
if a tenth be divided into ten equal parts, one of the parts 
will be one hundredth, or expressed thus, yJ^j-; 5 parts will 
be 5 hundredths, or y^. In like manner, if a hundredth be 
divided Into ten equal parts, one of the parts will be ons 
thousandth, or thus, j^Jif ^ parts will be 3 thousandths, or 
ii?(nr» etc. 

Art. 131. Such fractions as these, in which the unit is 
divided into tenths, hundredths, thousandths, ten-thousandths^ 
etc., are called Decimal Fractions. They are called decimcd 
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136 FBAOTION8. 

from the Latin word decern^ signifying ten, because they in- 
crease and decrease in a tenfold ratio. In vshoU numbers we 
proceed from units vp, through tensj hundreds^ ihomands^ and 
80 on; in decimals we go from units dotoUf through tenthSf 
hundredths, thousandthsy etc. 

Art. 132. A decimal fbaotion is a fraction whose denomu 
nator is always 10, 100, 1000, or some number obtained by 
multiplying 10 into itself. 

The denamtnator of a decimal fraction is not usually written. 
Decimal fractions are commonly called decimals. 

Abt. 133. A DXOIMAL FRACTION is usually expressed by 
writing the numerator with a point or period (•) before it 

Thus, -^ is written .1 
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.6 
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.01 


Th 


ii 


.04 
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.0008 
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ii 


.0035 


rUh 


ii 


.0524 


mF, 


ii 


.7825 



The point placed before decimals is called the decim^pomtf 
it is sometimes called separatrixy because it separates the frao- 
tional parts from the whole numbers. 

Art. 134. The Jirst place on the right of the decimal point 
is that of tenths ; the second place is that of hundredths ; the 
third is that of thousandths ; the fourth is that of ten-thau" 
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Mjmdihs; ihefi/lh is that of hwndred-thousandths ; the sixth is 
that of mtUionths, etc. 

Art. 135. Decimals decrease from le/i to right in a ten- 
fold ratio, just aa whole numhers. The value of auy decimal 
figure depends upon its distance irom the decimal point. 

The following tahle will exhibit clearly how decimals succeed 
each other : 

DECIMAL NUMERATION TABLE. 

4 



il 



I 



A^U ^ pill 

S H I g H II S Is g I S 3 



7 . . . . 

8 7... 

9 5 3.. 
6 8 7 6. 
3 2 9 5 4 



is read 7 TerUhi. 

« 87 Hundredthi. 

" 953 ThmsandthM. 

" 6876 Tm-thouaandihs, 

** 32954 iru7K2re(2-<Aoi»an^tA«. 



.676893 '' 676893 MiUionths. 

Abt. 136. Decimals are read firom left to rtght^ beginning 
with tenths, hundredths, thousandths, etc., and pronouncing the 
name of the lowest decimal place. Thus, 

.25 is read Twenty-five Hundredths, 

.09 " Nine Hundredths. 

.045 " Forty-five Thousandths. 

.626 " Five hundred and twenty-six Thousandths, 

.007 " Seven Thousandths, 

.5014 " Five thousand and fourteen Ten-thousandths 

0415 " Four hundred and fifteen Ten-thousandths. 

.00065 " Sixty-five Hundred-thousandths, 

.000417 " Four hundred and seventeen Millionths. 



ia» 
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In the same manner let the student read the following 
decimals: 



.7 


.005 


.54 


.4256 


.86 


.0875 


.09 


.0048 


.325 


.0009 


.093 


.0528 



.467 



.48976 



.60735 


.3872 


.07243 


.506 


.00487 


.29 


.00028 


.035 


.00007 


.4276 


.070256 


.35794 



.05308 



.0008 



Art. 137. An expression made up of a whole number and 
ft decimal is called a mixed number. Thus, 7.45 is a mixed 
number, because it consists of the whole number 7 and the 
decimal .45 ; it is read, 7 and 45 hundredtJis. 

Let the student torite the fractional parts of the following 
mixed numbers as decimals : 



8A- 



Am. 8.3. 


Ans. 5.63. 


Ans. — . 


Ans. — ; 


Ans, 56.07. 


Ans. — . 



253t^. Ans. 
28^^. Am. 

36tW«- ^'«- 



Ans. 
Ans. 
Ans. 



23Tir«lTnr- ^^^ 



Ajit. 138. Write the following as decimals : 



8 Tenths. Ans. .8. 
47 Hundredths. Ans. .4:7. 

9 Hundredths. Ans. .09 

6 Tenths. Ans. ■ 
752 Thousandths. Ans. — . 

89 Thousandths. Ans. — . 

7 Thousandths. Ans. • 
864 Thousandths. Ans.- 



9243 Ten-thousandths 

856 Ten-thousandths. 

45 Ten-thousandths 

7 Ten-thousandths. 



Anu 
An.^^ 
Aru. 
Ayis. 



69843 Hundred-thousandths Ans. 

387 Hundred-thousandths. Ajis. 

783 Millionths. Ans. 

37 Thousandths. An$ 
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Art. 139 Recui the following decimals : 



.8 


.052 


.6548 


9 07 


.59 


.007 


.0923 


8.3752 


.03 


5.37 


9.72 


26.54975 


.425 


8.763 


6.387 


39.003 



Abt. 140. A cipher placed on the right of a decimal doee 
not alter the value ; thus, .5 is the same as .50, or .500 ; for 
we may write the first fraction as -^^ the second as -j^, and 
the third as -j^^ ; and by reducing each of these fractions to 
its lowest terms, we get ^ as the value of each. 

Any number of ciphers, therefore, may be placed at the 
right of a decimal, without altering its value. 

This principle very much facilitates the operation of addition 
and subtraction of decimals. All that is necessary to reduce 
decimals to a common denominator is simply to annex ciphers 
to the several fractions until they shall all have the same 
number of decimal placesy in which case their denominators 
would be the same. Thus, suppose we were required to add 
7.8, 5.64 and 9.375. As the last fraction has three decimal 
places, we give three places to the other two, by annexing two 
ciphers to the first, and one cipher to the second. The numbers 
will then stand 7.800, 5.640 and 9.375, being all reduced to 
thousandths^ and now ready for addition. 

Abt. 141. a cipher placed on the left of a decimal dimin- 
ishes its value ten times; thus, 

9 is equal to the common fraction -^, 
.09 " « « T^, 

.009 « " « T^, 

.0009 « « « TirW^etc. 

Hence, we see that the value of any decimal fUjure depends 
apon its distance from the decimal point. 

We also learn from the same that a decimal ts dixeidtd l(^ 
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10 hy removing the decimal point one place to the LEFT; or 
divided by 100 by removing the decimal point two placea to 
the left ; by 1000, by removing the decimal point three places 
to the le/t ; and so on. 

It also naturally follows that by removing the decimal point 
one place to the right^ we multiply the decimal by 10; by 
removing it two places to the right, we multiply the decimal 
by 100, and so on. 

Decimal Table. 
1 unit is equal to 10 tenths, 

1 tefnth << 10 hundredths, 

1 hundredth '< 10 thousandths, 

1 thousandth " 10 ten-thousandths, eto. 

Art. 142. Since decimals increase and decrease in a tenfold 
ratio, just as whole numbers, they may be added, subtracted, 
multiplied or divided in the same way as whole numbers, 
the only difference being in the management of the decimal 
point. 

ADDITION OF DECIMALS. 

Art. 143. Ex. 1. What is the sum of 6.58, 8.369 and 
9.785 ? 

Analysis. We write the numbers, placing fen^A« OPEBATION 
under tenths, hundredths under hundredths, etc. 
We begin with the lowest denomination, which, 8 369 

in this example, is thousandths, and adding the 9.785 

numbers in this column we get 14 thousandths ^j^g 24.734 
= 1 hundredth and 4 thousandths. We write 
the 4 thousandths in the thousandths' place, and carry the 1 
hundredth to the hundredths^ column. Adding the hundredths, 
with the 1 we carry, we get 23 hundredths = 2 tenths and 3 
Aundredths; we write the 3 hundredths in the hyaidredtk^ 
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eolnmn, and carry the 2 tenths to the tenths* oolumn. Then 
adding the tenths, carrying the 2 tenths, we get 17 tenths = 1 
unit and 7 tenths; we write the 7 tenths in the column of 
tenihs, and carry the 1 unit to the units* column. We then 
add the units, carrying the 1 unit, and get 24 units = 2 ^cn# 
and 4 tm?Y«, each of which we write in their proper columns. 

Ans. 24.734 
From the foregoing explanation we get the 

KULB. 
Write the numbers so that tenths may stand under tenths, 
hundredths under hundredths, and so on. Begin with the lowest 
denomination and add as in whole numbers, placing the decimal 
point directly under the decimal point above. 

Examples. 

2. What is the sum of 7.45, 8.63, 5.25 and 7.42 ? 

An^. 28.75. 

3. Add together 18.37, 16.7, 14.375 and 23.504. 

Ans. 72.949. 

4. Add together 6.428, 23.73, 18.456 and 15.907. 

Ans. 64.521. 
6. Find the sum of 23.564, 18.4217, 6.25 and 13.5208. 

Ans, 61.7565. 
6. Add together 28.256, 427.48, 45.309 and 32.5346 

An^, 533.5796. 

7 Add 15.3275, 9.46817, 25.407 and 217.28527. 

An^. 267.48794 

8 Find the sum of 8 and 6 tenths, 36 and 59 hundredths, 
84 and 65 hundredths and 24 and 369 thousandths. 

Ans. 104.209. 
9. What is the sum of 23 and 9 tenths, 17 and 58 hun- 
dredths, 35 and 608 thousandths, and 324 and 8 hundredths f 

Ans. 401.168. 
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10. A grooer liiui four barrels of symp meaflnnng i aspect^ 
ively, 28.7 gallons, 32.625 gallons, 34.75 gallons and 36.45 
gallons ; how many gallons in the four barrels ? 

Ans. 132.525 gallons: 

11. A merchant bought 4 firkins of butter, weighing as 
follows, viz., 62.75 pounds, 53.8 pounds, 48.675 pounds and 
52.7 pounds; how many pounds in the 4 firkins? 

Ans. 217.925 pounds. 

12. John bought a knife for 2.25 dollars, a coat for 8.5 
dollars, a vest for 3.625 dollars and a cap for 3.875 dollars ; 
how many dollars would pay for his purchases ? 

Ans, 18.25 dollara. 

SUBTRACTION OF DECIMALa 

Abt. 144. Ex. 1. From 54.67 take 32.328. 

Analysis. The decimal places in the operation. 
minuend being fetoer than those in the ^ , ^^ ^,. 

,, y J • 1. X 1. 54.67 Minuend. 

subtrahend, we suppose a cipher to be 32,328 Subtrahend. 

annexed to the minvend, which makes 22342 Eemainder 

the number of decimal places the same 

in each, thereby reducing them to tho same denominator; we 

then subtract precisely as in whole numbers, being careful 

to place the decimal point in the remainder directly under the 

decimal point above. 

Hence we have the following 

BULE. 

Write the less number under the greater, placing tenths 
wnder tenths, hundredths under hundredths, etc. Begin with 
the lowest denomination and stthtract as in whole numbers, 
placing the decimal point in the remainder directly vncter 
the decimal point above. 
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Examples. 

2. From 75.47 take 39.23. Arts 36.24 

3. From 425.358 take 272.183. Am. 153.175. 

4. Subtract 58.875 from 96.25. Am, 37.375. 

5. Take 235.78 from 527.24. Am, 291.46, 

6. From 425.824 take 226.75. Am. 199.074 

7. Subtract 47.508 from 125.26. Am. 77.752 

8. From 43 and 4 tenths take 25 and 67 hundredths. 

Am. 17.73. 

9. Take 53 and 647 thousandths from 75 and 4 tenths. 

Am. 21.753. 

10. From a cask of wine containing 43.5 gallons a mer- 
chant sold 28.75 gallons ; how much was left ? 

Am. 14.75 gallons. 

11. James had 23.25 dollars; after paying for a coat worth 
13.875 dollars, how much money had he left ? 

Am. 9.376 dollars. 

12. A &rmer owning 654 acres of land, at one time sold 
off 225.75 acres, and at another time, 182.5 acres ; how many 
acres remained ? Ans. 245.75 acres. 

13. A gentleman having 756 dollars deposited in a bank, 
drew out 325.25 dollars at one time, and 248.625 dollars at 
another ; how much remained in bank ? 

Am. 182.125 dollars 

MULTIPLICATION OF DECTMALS. 

Art, 145. Ex. 1. Multiply .9 by .5. 

Analysu. .9 may be written thus, ^; operation. 

and .6 may be written ^. From what we 9 Multiplicand 

have learned in Common Fractions, we .5 Multiplier, 

know that -3^ multiplied by ^ gives ^ .45 Product 
•g the product ; or, expressing it decimally, 

45. Am. .46. 
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Here we see that tenths multiplied by tenths will give hun- 
dredths ; but to express hundredths requires two decimal places, 
and therefore we cut off ttoo places for decimals in this 
example. 

2. What is the product of .75 multiplied by .7 ? 

Analysis, .75 may be written ^^; 
and .7 may be written ^; and -^ operation. 
multiplied by ^ gives t^; or, ex- .75 Multiplicand- 
pressed decimally, .525. Ans, .525. .7 Multiplier. 

Here we see that hundredths mul- .525 Product, 
tiplied by tenths will give thousandths^ 
Dut to express tlwusandths requires three decimal places ; and 
this alone is the reason why in this example we out off three 
places for decimals. 

8. What is the product of .45 multiplied by .09 ? 

Analysis, .45 may be written •^^) 
and .09 may be written yj^ ) but -^ operation. 
multiplied by ^-^ gives yfj^^, which .45 Multiplicand, 
expressed decimally, is .0405. .09 Multiplier. 

Ans, .0405. .0405 Product. 

Here we see that hundredths mul- 
tiplied by hundredths will give ten-thousandths ; but to express 
ten-thousandths requires four decimal places, and therefore in 
this example it was necessary to prefix* a cipher, in order that 
the product might be ten-thousandths. 

These examples make it clear that there will always be as 
many decimal places in the product as there are in the multi 
plicand and multiplier counted together. Hence the 

Rule. 
Multiply as in tohole numbers^ and in the product point off 
as fMwy Jk/ures from the right for decimals as there are 

* Prefix means to place before ; i. e., on (A« ^ 
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iecimal places in both the multiplicand and the multipUer 
prefixing ciphers when necessary to supply the defidefivcy. 

Examples. 

4. Multiply 4.5 by 5.7. Ans. 25.65. 

5. Multiply 8.47 by 4.6. Ans. 38.962. 

6. Multiply 4.75 by 5.35. Ans. 25.4125. 

7. Multiply 15.225 by 6.7. Ans. 102.0075. 

8. Multiply 8.625 by 425. Ans. 36.65625. 

9. Multiply 324.7 by .75. Ans. 243.525. 

10. Multiply .357 by .27. Ans. .09639. 

11. Multiply .48 by .009. Ans. .00432. 

12. Multiply 35.7 by 3.25. Am. 116.025. 

13. Multiply .007 by .09. Ans. .00063. 

14. Multiply 16.5 by 16.5. Ans. 272.25. 

15. What would be the cost of 17.25 yards of velvet at 4.5 
dollars per yard ? Ans. 77.625 dollars. 

16. A cubic foot of water weighs 62.5 pounds; what would 
be the weight of 9.75 cubic feet? Ans. 609.375 pounds. 

17. K an acre of land cost 7.875 dollars, what would be the 
eoBt of 9.5 acres ? Ans. 74.8125 dollars. 

18. Multiply 45 thousandths by 17 hundredths. 

Ans. .00765. 

19. Multiply 7.854 by 100. Ans. 785.4. 

20. Multiply .0576 by 1000. Ans. 57.6 

DIVISION OP DECIMALS. 

Art. 146. Ex. 1. Divide 15.75 by 45. 

Analysis. Here the dividend is hundredths OPERATION, 

and the divisor is tenths. Now, if hundredths 4.5)15.75(3.5 

be divided by units^ the quotient will evidently 1^.5 

be hundredths^ and if hundredths be divided 2.25 

O OR 

by teni'A^, the quotient will be 10 times as great ^'^" 

13 K 
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BS when divided by units ; t. e., it must be tenths, but to ex* 
press tentJis requires one decimal place ; hence in this example 
we cut off one decimal figure. Arts. 3.5. 

2. Divide 87.75 by 3.25. 

Analysis. Here there are two decimal places operation. 
in the dividend and two in the divisor, and 3 25^^87 75^27 
the quotient is a whole number. This ought 65.0 

to be so, for it is plain that 3 hundredths will 22.75 

be contained in 9 hundredths just as often as 22.75 

3 units are contained in 9 units ; therefore, 
whenever the decimal places in the dividend and the divisor 
are equal, the quotient will always be a whole number. 

Ans. 27. 

3. Divide 56.4 by .24. 

Analysis, In this example, as there were operation. 

two decimal places in the divisor and only .24)56.40(235 

one in the dividend, we made the decimal 48 

places equal in each by annexing a cipher to 84 

the dividend, which did not alter the value '^2 

of the decimal part (Art. 140). The quo- 120 
tient, therefore, is a whole number, just as 
was explained in Example 2. Ans, 235. 

4. Divide 18.144 by 324. OPmATiON. 
Analysis, Here the dividend is thotb' 324^18 144^^ 056 

sandths and the divisor is units, Thour 16.20 

sandths divided by units will evidently - 1,944 

give thousandths; but to express thour 1.944 

sandths requires three decimal places, and 
since we get but two figures in the quotient, a cipher must be 
prefixed to make up the three decimals required. Ans, .056. 

The four examples just given embrace all the cases that can 
occur in the division of decimals. The explanations aboy^ 
given are summed up in the following 
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Rule. 
1 Divide as in whole numbers, and point off from ike right 
of the quotient as many figures for dedmals as the decimal 
places in the dividend exceed those in the divisor. If there 
are not enough figures to point off, supply the deficiency hypr^ 
fixing ciphers. 

II, When there are more decimal places in the DIVISOB 
than in the dividend, make the places equal hy annexing 
ciphers to the dividend before dividing. The quotient in sncK 
cases wUl be a whole number, 

III. After aU the figures in the dividend have been brought 
down, if there be a remainder, ciphers m^y be annexed, and 
the division continued as far as may be desired. The ciphers 
so annexed must be regarded as decimals belonging to the divi- 
dend. 

Examples. 

5. Divide 26.075 by 3.5. Ans, 7.45. 

6. Divide 26.88 by 5.6. Ans, 4.8. 

7. Divide 256.5 by 4 5. Ans, 57. 

8. Divide 182.75 by 4.25. Ans, 43. 

9. Divide 883.2 by 3.45. Ans. 256. 

10. Divide 29.945 by 565. Ans, .053. 

11. Divide 33.995 by 6.5. Ans, 5.23. 

12. Divide 270 by .72. Ans. 375. 

13. Divide 2.6368 by 412. Ans. .0064. 

14. Divide 4.745 by .65. Ans, 7.3. 

15. Divide 119.4 by 6.94. Ans. 17.2046 +. 

16. Divide 540.5 by 19.78. Ans, 27.3255 -} . 

17. A man traveled 471.15 miles in 13.5 days; what was 
his average travel per day ? Ans. 34.9 miles. 

18. A gentleman paid 86.25 dollars for 23 days' board at 6 
hotel ; how much did he pay per day ? Ans. 3.75 dolknu 
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19. A mercliant invested 74.25 dollars in castmnere, papog 
2.25 dollars per yard ', how many yards did he buy 7 

Ans. 33 yards. 
'20. A farmer sold 45 bushels of oate for 33.75 dollars; 
what was the price per bushel ? Ans, .75 dollars. 

21. How many sacks would be required to hold 396 bushels 
of wheat, each sack holding 2.75 bushels ? Ans, 144 sacks. 

22. A grocer bought 327 oranges for 21.255 dollars ; how 
much were they apiece ? Ans. .065 dollars 

BEDUCTION OF DECIMALS. 
CASE L 

Art. 147. To reduce a common fraction to a deeimdL 

Ex. 1. Reduce f to a decimal. 

Analysis. We annex one cipher to the numer- operation. 
ator, thereby changing the 3 units into 30 tenths^ 5)3.0 
and 30 tenths divided by 5 gives 6 tenths for a .6 

quotient, which, expressed decimally, is .6. 

Ans. .6. 

2. Reduce f to a decimal. 

Analysis. In this example we annex two opsration 
ciphers, thereby changing the numerator into 4)3.00 
300 hundredths, and 300 hundredths divided by .75 

1 gives 75 hundredths for a quotient, which, 
expressed decimally, is .75. Ans. .75. 

From these iUustrations we derive the 

Rule. 
Annex ciphers to the numerator and divide hy the denomv- 
nator^ cutting off as mar^ places for decimals as there are 
ciphers annexed. Prefix ciphers to the quotient when neoes- 
Miry. 
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Examples. 
Bedaoe the fallowing iractions to decimals : 



3.i. 

5 A. 
6. f 

9. A- 
10. Tk. 



Ans. .25. 

^7M. .625. 

J.7M. .4375. 

Ans. A. 

Ans. .85. 

Am. .8125. 

^n«. .09375. 

J.ns. .056. 



11. i off 

12. f 

13. f 

14. A. 

15. 12f. 

16. 25J. 

17. 18^. 

18. 35^. 



Ans, .625. 

Ans. .66666 +. 

Ans. .55555 +, 

Ans. .636363 + 

^ns. 12.375 

Ans, 25.75 

J.?M. 18.5. 

Ans. 35.-5625. 



CASE n. 

Art. 148. To reduce a decimal to a common Jractum. 

Ex. 1. Beduoe .6 to a common fraction. 

Anabasis. .6 may be written thns, -^; and reducing it to 
lower terms by dividing both the numerator and the denomi- 
nator by 2, we have f as the result. Ans. f . 

2. Eeduoe .75 to ite corresponding common fraction. 

Anah/sis. .75 may be written -f^^ and reducing it to its 
lowest terms we have \. Ans. f 

From the foregoing illustrations we derive a 

KULE. 

Omit the decmud point; write the given deemed over its 

proper denominatory and redvce this fraction to its lowest 

tetms. 

Examples. 

Eeduce the following decimals to common fractions : 



3. ^5. 


An». H- 


9. 


.025. 


^«.. A. 


4. .125. 


An».\. 


10. 


.0375. 


An*..^. 


5. .875. 


Ans. J. 


11. 


.8125. 


Ans.\i. 


6. .25. 


Am. \. 


12. 


.15625. 


Ans.^. 


7. .4375. 


Ans.^. 


13. 


.075. 


Ans. ^. 


8. .225. 


Ans. :ft. 


14. 


.9375. 


^«.«. 
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Miscellaneous Examples. 

1. A merchant lias 4 pieces of calico, measuring respectively 
•8 follows, viz.: 33.75 yards, 42.5 yards, 35.625 yards and 
44.25 yards ; how many yards in the 4 pieces ? 

Am, 156.125 yards. 

2. A farmer sold a load of wheat for 56.375 dollars, a lot 
of pork for 93.75 dollars, a quantity of corn for 123.5 dollar* 
and a ton of hay for 23.625 dollars ; how much did he receive 
for all the articles ? An$, 297.25 dollars. 

3. A merchant has 4 casks of wine. The first contains 
42.625 gallons, the second, 38.75 gallons, the third, 44.5 gal- 
lons and the fourth, 40.65 gallons ; how many gallons in the 
4 casks ? Ans, 166.525 gallons. 

4. What is the sum of 75 and 64 thousandths, 43 and 9 
tentJis and 256 and 7 hundredths f Ans, 375.034. 

5. A farmer owned 573.8 acres of land, and sold off 328.625 
acres ; how much remained ? Ans. 245.175 acres. 

6. What is the difference between 9 tenths and 9 huvn 
dredthsf Ans. .81. 

7. Subtract 8 thousandths from 8 tenths, Ans. .792. 

8. A man had 636.25 dollars, and spent 327.375 dollars; 
how many dollars had he left ? Ans, 308.875 dollars. 

9. If a man can travel 32.73 miles in a day, how far could 
he travel in 17.25 days? Ans 564.5925 miles. 

10. If a yard of alpaca cost .876 of a dollar, what would 
be the cost of .75 of a yard ? Ans, .65625 dollars. 

11. In a square rod there are 30.25 square yards; how man} 
square yards in 22.625 rods? Ans, 684.40625 rods. 

12. What is the product of 35 and 7 tenths multiplied by 
42 and 65 thousandths? Ans, 1501.7205. 

13. How many sacks would be required to hold 93.15 
bushels of barley, each sack holding 3.45 bushels ? 

Ans. 27 sacks. 
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14. If 45 acres of land produce 1173.825 bushels of peas, 
what is the yield per acre ? Ans. 26.085 bushels. 

15. At .625 of a dollar per yard, how many yards of linen 
oould be bought for 22.5 dollars? Ans, 86 yards. 

16. A grocer bought 525 bananaa for 28.875 dollars ; wha^ 
was the cost of the bananas apiece ? Am. .055 of a dollar. 

17. What decimal fraction is equivalent to |4^ 

Ans. .6875. 

18. What decimal fraction is equivalent to -j/^ ? 

Ans. .09375 

19. Reduce .8125 to a common fraction. Ans. \^. 

20. Eeduce .0375 to a common fraction. Ans. ^. 



FEDEKAL MONEY. 

Abticle 149. The Cukbbncy of a nation means its money. 
The national currency of the United States is called Fedsbal 
Money. 

Art. 150. The denominations of Federal Money are 
eagles^ dollars, dimes, cents and miUs. The dollar is the unit. 

Art. 151. The character $, written before any number, 
udicates Federal money. Thus, $27 is read 27 dollars* 

TABLE OF FEDERAL MONEY 

10 mills (m.) make 1 cent, ct 

10 cents " 1 dime, d. 

10 dimes << 1 dollar, $. 

10 dollars " 1 eagle, B. 

Art. 152. From the above table it is seeu that dimes are 
tenths of a dollar, cents are hundredths, and mills are thovr 
sandihs. The dime is always written on the right of ih« 
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dollar, and eeparated from it by a (•) point ; thus, $9.7 repr» 
Bents 9 dollars and 7 dimes. 

Art 153. In the practical business of keeping accounts 
dollars and cents are the only denominations employed. Eagles 
are read as dollars, dimes are read as cents, and mills as frao- 
tions of a cent. Thus, 3 eagles and 4 dollars would be read, 
34 dollars ; and 6 dimes, 2 cents and 5 mills would be read, 
62^ cents. 

Art. 154. The first two places on the right of the decimal 
point being always assigned to cents, when the number of cents 
is less than 10 a cipher must be written in the place of dimes. 
Thus, 5 dollars and 6 cents would be written, $5.06. 

To express dollars and mills when there are no cents, two 
ciphers must be placed before the mills. Thus, 8 dollars and 
5 mills would be written, $8,005. 



Examples. 

1. Read $43.25. 

Analysis, This may be read 43 dollars, 2 dimes and 5 
cents, or 43 dollars and 25 cents. This latter mode is the 
practical one. 

2. Read $27.06. 

Analysis. This may be read 27 dollars, dimes and 6 cents : 
in practice it is read 27 dollars and 6 cents. 

3. Read $56,375. 

Analysis. This may be read 56 dollars, 3 dimes, 7 cents and 
5 mills, or 56 dollars, 37 cents and 5 mills ; usually it is read 
56 dollars and 37^ cents. 

Let the pupil read the following : 



4. $15.36 

6. $23.74 

6. $32.85 

7. $56.39 



8. $32.07 

9. $45.80 

10. $83.05 

11. $92.30 



12. $54,375 

13. $243,405 

14. $324,095 

15. $75,006 



16. $48.23 

17. $65,038 

18. $47.60 

19. $53,025 
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Let the pupil write the following in figures : 

1. Twenty-five dollars and thirty-six cents. Am,- {25.36. 

2. Nine dollars and seventy-five cents. Ans, — 

3. Twelve dollars and forty-six cents. Am. — 

4. Forty dollars and thirty cents. Ans, — 
6. Thirty-nine dollars and seven cents. Am. $39.07. 

6. Forty-five dollars and nine cents. Am. — 

7. Fifty-three dollars and seven cents. Am. — 

8. Nine dollars, six cents and five mills. Am. $9,065. 

9. Twelve dollars, nine cents and three mills. Ans. — 

10. Fifteen dollars, twelve cents and two mills. 

Ans, — 

11. Forty-three dollars and five mills. Ans. $43,005. 

12. Sixty-two dollars and nine mills. Ans. — 

13. Fifty-nine cents and four mills. Ans. $0,594, 

14. Seventy-five cents and six mills. Ans. — 

15. Nine cents and five mills. Ans. — 



REDUCTION OF FEDERAL MONEY. 
Art. 155. Eeduotion consists in changing numhers firom 
one ybrm to another without changing their valv/e. 
Ex. 1. Beduce 5 dollars to dimes. 

Analysis. In 1 dollar there are 10 dimes, and in 5 dollars 
there are 5 times as many dimes, which will be 50 dimes. 

Ans. 50 dimes. 

2. Eeduce 35 dollars to cents. 

Analysis. In 1 dollar there are 100 cents, and in 35 dollars 
there are 35 times as many cents, which will be 3500 cents. 

Am. 3500 cents. 

3. Eeduce 42 dollars to mills. 

Analysis. In 1 dollar there are 1000 mills, and in 42 dollara 
there are 42 times as many mills = 42000 mills. 

Am. 42000 mills. 



Digitized by 



Google 



164 FEDERAL MONEY. 

4. Eeduce $6.75 to cents. 

Analysis, In 1 dollar there are 100 cents, and in 6 dollars 
there are 6 times as many cents = 600 cents, and the 75 cents 
to be added make 675 cents. Ans, 675 cents. 

The foregoing examples clearly illustrate the following 

EULE. 

I. To reduce dollars to dimes, muUiply hy 10, or annex one 
cipher, 

II. To reduce dollars to cents, multiply hy 100, or annex TWO 
ciphers, 

in. To redvce dollars to mills, midtiply by 1000, or annex 
THBEE dpTiers, 

TV, To reduce dollars and cents to cents, remove the %-ngn 
md the decimal point. 

Examples. 

5. Reduce $37 to cents. Ans, — 

6. Change $56 to cents. Ans. — 

7. In $365 how many mills ? Ans, — 

8. Reduce $18 to dimes. Ans, — 

9. Change $27 to dimes. Ans, — 

10. Reduce $83 to cents. Ans, — 

11. Change $315 to milk Ans, — 

12. Reduce 45 cents to mills. Ans. — 

13. Change $15.48 to cents. Ans , 

14. Reduce $28.38 to cents. Ans. — 

15. In $53.09 how many cents? Ans, — 

16. In 4285 cents how many dollars? 

Analysis, Since 100 cents make $1, then 1 cent is y^ of 
$1, and 4285 cents will be 4285 times as much = i^ of $1, 
or $42^^^; or $42.85. Ans, $42.86!. 

17. In 25346 mills how many dollars? 
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Analysis, Since 1000 mills make $1, then 1 mill is ^^ o' 
$1, and 25346 mills will be 25346 times as much = ^^^ of 
$1, or $25^^ ; or $25,346. Ans. »25.346. 

From these illustrations we derive the 

EULE. 

I. To redvce cents to dollars^ divide hy 100, or remove th^ 
decimal point 'TNO places from the right 

II. To reduce mills to dollars, divide hy 1000, or remove 
ih^ point lEREE places from the right. 

18. Reduce 3984 cente to dollars. Ans, $39.84. 

19. In 56427 mills, how many dollars ? Ans. J56.427. 

20. Change 46258 cents to dollars. Ans. — 

21. Reduce 23598 mills to dollars. Ans. — 

22. In 73927 centa how many dollars ? Ans. — 

23. Reduce 956243 mills to dollars. Ans. — 



ADDITION OF FEDERAL MONEY. 

Abt. 156. Ex. 1. What is the sum of 23 operation. 

dollars and 35 cents, 37 dollars, 9 cents and 6 $23.35 . 

mills, 32 dollars and 56 cents, and 8 dollars and ?1??^ 
R * 9 32.56 

5 cents? g^5 

Analysis. We write dollars under dollars, cents cini o^fi 
under cents and mills under mills. We then 
isommence at the right and add exactly as in Addition of 
Decimals. Ans. $101,056. 

2. What is the sum of 25 dollars and 64 cents, 36 dollars 
and 73 cents, 45 dollars and 37 cents and 9 dollars and 59 
cents? Ans. $117.33. 

3 Add together 54 dollars and 67 cents, 34 dollars and 87 
^ente, 231 dollars and 52 cents and 7 dollars and 16 cents. 

Ans. $328.22. 
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4. A gentleman bought a barrel of potatoes for $7.75, a box 
of soap for S4.37, a cask of syrup for $26.33 and a Lack of 
salt for 83.25 ; what was the amount of his purchases ? 

Aru. $41.70 

5. What sum should be paid for a barrel of flour at $12.25, 
a firkin of butter at $23.12^, a barrel of apples at $6.37^ and 
a bag of coffee at $16.50 ? Ans. $58.25. 

6. A lady paid $9 for a bonnet, $18.37^ for a shawl, $32.75 
for a silk dress and $22.50 for a set of ^irs ; what was the 
amount of her purchases ? Ans. $82.62^. 

7. A merchant invested $375.95 in broadcloths, $278.93f 
in cassimeres, $185.65 in alpacas and $213.37^ in calicoes; 
what sum did he invest ? Am. $1053.91 J. 

8. James bought a knife for 75 cents, a slate for 37^ cents, 
a pencil for 6^ cents, an arithmetic for 93f cents and a copy- 
book for 12^; how much did he pay out? Am. $2.25. 

9. A farmer sold wheat for $213.50, corn for $183.81^, 
bacon for $176.75, and barley for $56.18|; what was the 
amount of his sales 1 Am. $630.25. 

SUBTRACTION OF FEDERAL MONEY. 

Art. 157. Ex. 1. What is the difference be- operation 
tween $87.35 and $45.82? 

Andlym. We write dollars under dollars, cents 45 go 
under cents, and mills under mills, and begin at ^^ >q 
the right and subtract precisely as in Subtraction 
of Decimals. Am. $41.53. 

2. Subtract $65.45 from $92.83. Am. $27.38. 

3. From $423.28 take $212.65. Am. $210.63. 

4. Take $326.58 from $682.93. Am. $356.35- 

5. A man bought a house- for $4282.25, and sold it for 
$4826.15 ; what was his profit on the sale ? Am. $543.9u. 
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6. A gentleman bought a watch for $162.75, and sold it fox 
$197.25 ; how much did he make on the sale ? Ans. $34.50. 

7. A speculator bought cotton for $762.85, and sold it for 
$72832; how much did he lose? Ant. $34.53 

8. A man owed $746, and paid $428.45: ^^^ 

, , • , , ., o OPERATION 

now much had he stil . to pay r 

Anafygis, Since there are no cents with the ioo^K 
$746, we fill out the vacant places of cents with ^ 
ciphers, and then subtract as in Decimals. 

Ans, $317.55. 

9. A gentleman had $875 deposited in a bank. At one 
time he drew out $325.75, and at another time $258.68 ; how 
much still remained in bank ? Ans, $290.57. 

10. A lady went to a store with a 50-dollar greenback. 
After paying $12.25 for a bonnet, $14.50 for a mantilla, 
$2.12^ for a veil, $2.25 for a pair of gloves, and $3.75 for 
a pair of gaiters, how much change ought the merchant to 
return to her? Ans. $15.12^. 

MULTIPLICATION OF FEDERAL MONEY. 
Art. 158. Ex. 1. If a box of candles cost 
$8.25, what would be the cost of 9.5 boxes ? 

Analysis. If 1 box cost $8.25, then 9.5 •^'^^ 
boxes would cost 9.5 times as much = $8.25 
X 9.5 = $78,375. We multiply and point ^425 
off exactly as in Multiplication of Decimals. ft7« ^75 

An^. $78,375. 

2. If a yard of cassimere cost $3.25, what would be the 
eost of 9 yards? Ans, $29.25. 

3. What would be the cost of 7 merino shawls at $6.75 
apiece? Ans, $47.25. 

4. A merchant bought 15 sacks of salt at $2.15 per sack; 
what was the cost of the salt? Ans, $32.25. 

14 
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6. A lady bought 18 yards of silk at $2.85 per yard ; what 
did she pay for the silk ? Ans, $51.30. 

6. A gentleman boarded 17 days at a hotel, paying $3.25 
per day ; what was the amount of his bill ? Ans. $55.25. 

7. A grocer bought 23 barrels of crushed sugar at $35 i5 
per barrel ; what was the cost of the sugar ? Ans, $585.35. 

8. A farmer bought of a grocer 55 pounds of coffee at 27 
cents per pound ; 2 barrels of flour at $9.87^ per barrel ; 75 
pounds of sugar at 12^ cents per pound, and 4 sacks of salt at 
$2.18} per sack ; what was the amount of the farmer's bill ? 

Atu. $52.72J. 

9. A man bought 423.5 acres of land. For 264 acres he 
paid $8.62^ per acre, and for the remainder he paid $9.25 per 
acre ; what was the cost of the whole ? Ans. $3752.37^. 

10. A &rmer bought of a merchant 186 pounds of sugar at 
l&l cents per pound, and the merchant took in part payment 
24 bushels of peas worth 93} cents per bushel ; how much did 
the farmer still owe the merchant ? Ans. $8.19. 

11. A cotton-broker bought a bale of cotton weighing 512 
pounds at 21^ cents per pound, and sold it at 19} cents per 
pound ; how much did he lose by the operation ? 

Ans. $1^.52. 



DIVISION OP FEDERAL MONEY. 
Art. 159. Ex. 1. If 21 yards of velvet 

OPERATIOltf 

cost $99.75, what would be the cost of one 

yard? 21)$99.75(S4.75 

Anah/sis. If 21 yards cost $99.75, then -— 

1 yard would cost -^ of $99.75 ; and to ^47 

get ^ of $99.75, we divide it by 21, which "jQr 

gives $4.75. Hence, in all cases, we divide 105 
and point off exactly as in Division of 

Decimals. Ans. $4.tr5 
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2. If 9 barrels of oranges cost $137.25, what would be tb« 
cost of one barrel ? Am, $15.25. 

3. A cotton-broker bought 8 bales of cotton for $788.48; 
what was the price per bale ? Ans, $98.56. 

4. A merchant paid $152.01 for a piece of broadcloth con- 
taining 27 yards ; what was the price per yard ? Ans. $5.63. 

5. If 15 barrels of flour sell for $186.75, what is the priot 
per barrel ? Ans, $12.45. 

6. K 8.5 bushels of wheat cost $9,775, what is the cost pep 
bushel? Ans. tl.lb, 

7. A merchant bought of a farmer 28 bushels of barley at 
$1.31^ per bushel. The farmer took sugar in payment at 15 
cents per pound ; how many pounds did the farmer receive ? 

Ans, 245 pounds. 

8. A bale of cotton weighing 512 pounds was sold for 
$94.72 ; what was the price per pound ? Ans, 18^ cents. 

9. If 32 tons of hay cost $792, what 

is the cost of one ton ? operation. 

Analym, If 32 tons of hay cost $792, 32)$792.00($24.75 

then 1 ton will cost X of $792 : I c, we — 

152 
divide by 32. As there is a remainder - ^^ 

after dividing the dollars, we annex two 

ciphers, thereby reducing it to cents. 224 

Am. $24.75. "YgQ 

10. A merchant sold 36 yards of vel- 160 
vet for $225; what was the price per 

yard? -4rM. $6.25. 

11. A farmer sold 64 acres of wild land for $592 ] how 
much did he receive per acre ? Am. $9.25. 

12. A grocer sold 42 cans of peaches for $15.75 ; what was 
the price per can ? Am. $0,375. 

13. A provision-dealer paid $21 for 24 ducks; how mucli 
did ho pay apiece for them ? Am, $0,875. 
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COMPOUND QUANTITIES. 

Article 160. Compound Quantities are quantities which 
consist of different denominations. Thus, 5 pounds 3 shillings 
2 pence is a compound quantity ; so, 4 days 5 hours 10 min- 
utes is a compound quantity. 

Ajlt. 161. Compound Quantities are used in expressing 
Weights, Measures and Money. 

Art. 162. ENGLISH, or STERLING MONEY. 
TABLE. 
4 farthings (qr. or far.) make 1 penny, d. 
12 pence " 1 shilling, s. 

20 shillings " 1 pound, £. 

The above table represents the currency of Great Britain. 

Ex. 1. In £3 5s. 6d. 2far., how many farthings? 
Analysis. In £1 there are 20 shillings, 
and in £3 there are 3 times as many shil- 
lings = 60 shillings ; and the 5 shillings to 
be added make 65 shillings. Again, in 1 
shilling there are 12 penc^, and in 65 shil- 
lings there are 65 times as many pence = 
780 pence ; and 6 pence make 786 pence. 
Lastly, in 1 penny there are 4 farthings, 
and in 786 pence there are 786 times as 
many farthings = 3144 farthings ; and 2 
farthings make 3146 farthings. 

Arts. 3146far. 

The operation which we have performed in this example is 
railed Beduotion. We have merely changed the form of 
the compound quantity without altering its value^ for 3146 



ViTJB 

£ 
3 
20 


s. d. &r. 
5 6. 2 


65 

12 

136 
65 

786 
4 


shillings. 


pence. 


3146 


farthings. 
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fiurthings is exactly the same in value as £3 5b. 6d. 2far. 
Hence, 

Aat. 163. Reduction m the process of changing quantities 
from ofneform to another withovi altering their VALUE. 

Examples. 

2. In £5 8s. 7d., how many pence ? Am. 1303d. 

3. Reduce £7 4s. 5d. 3far. to farthings. Ans. 6935far. 

4. In 10s. 8d. 2far., how many farthings? Am. 514far 

5. Change £9 3s. 6d. 3far. to farthings. Ans. SSllfar. 

6. In £15 7s. 9d. 2far., how many farthings ? 

Am. 14774far. 

7. Reduce £5 8s. 9d. to farthings. Am. 5220far. 
In all the foregoing examples we have changed quantities 

from a higher denomination to a hxoer. This operation is 
called Reduction Descending. 

8. In 2087 farthings, how many pounds, shillings, etc. 
Analysis. Since 4 farthings make 1 penny, 

then in 2087 farthings there are \ as many operation. 
pence as fexthings = 521 pence, and 3 4)2087far. 
Earthings over. Again, since 12 pence 12)521 + 3far. 
make 1 shilling, in 521 pence there are -^ 20)43 -}- 5d. 
as many shillings as pence = 43 shillings, £2 -}- 3s. 

and 5 pence over. Lastly, since 20 shillings 
make 1 pound, then in 43 shillings there are ^ as many 
pounds as there are shillings = £2, and 3 shillings over. 
Hence, 2087 farthings are the same in valv^ as £2 3s. 5d 
Rfar Am. £2 3s. 5d. 3far. 

9. In 3189 farthings, how many pounds, etc. ? 

Am. £3 6s. 5d. Ifar. 

10. Reduce 1785 pence to pounds, etc. Am. £7 8s. 9d. 

11. Change 6031 farthings to pounds, etc. 

Am. £6 58. 7d. 3far. 
U« L 
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12. In 2263 pence, bow many pounds, etc. ? 

Am. £9 8s. 7d. 

13. Eeduce 9771 farthings to pounds, etc. 

Ans. £10 38. 6d. 3far. 

in the last six examples we have changed quantities from a 
^wer denomination into a higher. This operation is called 
IIeduction Ascending. 

Eeduction Ascending is the reverse of Reduction De- 
8CENDIN0. Eeduction Ascending is performed by division; 
Bedttction Descending is performed by mvltiplicatian. 

Abt. 164. TROY WEIGHT. 

TABLE. 
24 grains (gr.) make 1 pennyweight, dwt 
20 pennyweights '^ 1 ounce, oz. 

12 ounces " 1 pound, lb. 

Troy weight is used in weighing ^oZi, nlvery jewels, precious 
stones, etc. 

What part of a dwt. is one grain ? What part of an oz is 
one dwt ? What part of a pound is one ounce ? 
Ex. 1. In 5Ib. 4oz. 6dwt., how many grains ? 
Analysis. In lib. there are 12oz., 
and in 51b. there are 5 times as many operation. 

ounces = 60oz., and the 4oz. to be lb. oz. dwt. 

added make 64 ounces. Again, in 5 4 6 

1 ounce there are 20dwt., and in 64oz. — 
there are 64 times as many penny- ^| ounces, 
weights = 1280dwt., and the 6dwt. to ~— 
be added make 1286 pennyweights. *^24 '^ ' ° 

Lastly, in 1 dwt. there are 24 grains, 5T44 
and in 1286dwt. there are 1286 times 2572 
as many grains = 30864 grains. 30864 grains. 

Ans. 30864 grains. 
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2. In 41b. 7oz. 3dwi. 9gr., bow many grains? 

An$, 26481gr. 

3. Reduce 71b. 6oz. 8dwt to pennyweights. 

Am. 1808dwt 

4. Cliange 91b. 6oz. 8dwt. to grains. Am. 5491 2gr. 
5 Reduce lOoz. 7dwt. 9gr. to grains. An$. 4977gr 
6. In 121b. 6oz., how many pennyweights f 

Afu. 3000dwt 
7 Change 9oz. 9dwt 12gr. to grains. An». 4548gr. 

To which kind of Reduction do the above examples belong? 
Why? 

8. In 1866dwt how many pounds, etc. ? 

Analysis, Since 20dwt. make loz., then OPERATION, 
in 1866dwt. there are ^ as many ounces 20)1866dwi. 
as pennyweights = 93 ounces, and 6dwt. 12)93 -I- 6dwi. 
over. Again, since 12oz. make one pound, '~^\h 4- 9oi. 

then in 93oz. there are ^ as many pounds 
as ounces = 71b.y and 9 ounces oyer. Hence, in 1866dwt 
^here are 71b. 9oz. 6dwt. Am, 71b. 9oz. 6dwt 

9. In 2107dwt., how many pounds, etc. ? 

Am. 81b. 9oz. 7dwt. 

10. In 284oz., how many pounds, etc. ? Am. 231b. 8oz. 

11. Reduce 3252 grains to ounces, etc. 

Am. 6oz. 15dwt. 12gr. 

12. In 26030 grains, how many pounds, etc. ? 

Am, 41b. 6oz. 4dwt. 14gr. 

13. Change 6292dwt. to pounds, etc. 

Am. 261b. 2oz. 12dwt. 

14. Reduce 62454 grains to pounds, etc. 

Am. 101b. lOoz. 2dwt. 6gr. 
To which kind of Reduction do the last 7 examples belong t 
Why? 
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OPERATION. 



Abt. 1G5. APOTHECARIES' WEIGHT. 

TABLE. 

20 grains (gr.) make 1 scruple, 9. 

3 scruples '^ 1 dram, ^. 

8 drams " 1 ounce, J- 

12 ounces '^ 1 pound, fib 

Apotbecaries' Weight is used by druggists and physicians in 
mixing their drugs and medicines, but they buy and sell by 
Avoirdupois Weight. 

What part of a scruple is one grain ? What part of a dram 
is 1 scruple ? What part of an ounce is a dram 7 What part 
of A pound is 1 ounce ? 

Ex. 1. In 4tb 5^ 63 29, how many grains? 

Analysis. In 1 pound there are 12 ounces, 
and in 4 pounds there are 4 times as many 
oances = 48 ounces, and the 5 ounces to 
be added make 53 ounces. Again, in 1 
ouno there are 8 drams, and in 53 ounces 
there are 53 times as many drams = 424 
drams, and the 6 drams to be added make 
430 drams. Again, in 1 dram there are 
3 scruples, and in 430 drams there are 430 
times as many scruples = 1290 scruples^ 
and the 2 scruples to be added make 1292 
<cruples. Lastly, in 1 scruple there are 20 
^ains, and in 1292 scruples there are 1292 times as many 
g;rains = 25840 grains. Ans. 25840gr. 

Examples. 

2. In 8tb, how many grains ? Ans. 46080gi. 

3. In 71b 5g 23, how many drams ? Ans, 7145. 

4. Reduce lOtb 7^ 3? 19 to scruples. Ans. 30589 
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5. Reduce 31b 2g 3^ 29 5gr. to grains. Ans, 18465gr. 

6. Change 61b 55 O3 29 to grains. Am. 37000gr. 
To wliich kind of Eeduction do the above examples belong 1 

Why? 

7. In 24694gr. how many pounds, etc. f 
Analym, Since 20gr. make 1 scruple, 

then in 24694gr. there are ^ as many operation. 
scruples as grains = 1234 scruples, and 20)24694gr. 
14gr. over. Again, since 3 scruples make 3)1234 + 14gr. 
1 dram, then in 1234 scruples there are ^ 8)41 1 -f- 19 . 

as many drams as scruples = 411 drams, 12)51 -4- 3^. 

and 1 scruple over. Again, since 8 drams "4jj^ j. 3?^ 

make 1 ounce, then in 411 drams there 
are ^ as many ounces as drams = 51 ounces, and 3 drams 
over. Lastly, since 12 ounces make 1 pound, then in 51 
ounces there are -^ as many pounds as ounces = 41b, and 
3 ounces over. Ans. 41b 35 3^ 19 14gr. 

8. In 16755, how many pounds, etc. ? Ana. 171b 5§ 3^, 

9. In 27709 , how many pounds, etc. ? Ans. 91b 7? 3^ 19 . 

10. Eeduce 31928gr. to pounds, etc. 

Ans. 51b 6g 45 09 8gr. 

11. Change 51449 to pounds, etc. Ans. 17Ib lOJ 2^ 29. 

12. In 26447gr. how many pounds, etc. 

Ans. 41b 73 O3 29 7gr. 
To which kind of Eeduction do the last examples belong? 
^hy? 

Art. 166. APOTHECARIES' FLUID MEASURE 





TABLE. 




60 minims (tt\,) make 1 fluidrachm, f^. 


8 fluidrachms 


" 1 fluidounce, 


f3. 


16 fluidounces 


« 1 pint, 


0. 


8 pints 


" 1 gallon, 


Cong. 
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This table is used by physicians and druggists in measuring 
liquids for medical prescriptions. 

Minim is from the Latin mmtmiM, meaning Uast^ because 
a minim is the Uast measure used by physicians; about two 
drops of water make a minim. 

0, the symbol for pintj is the initial letter of the Latin 
word octwriusy meaning an eighth^ because a pint is ^ of a 
gallon ; and c(mg, is an abbreviation of congius, signifying a 
Eoman measure, nearly equivalent to our gallon. 

Ex. 1. Eeduce 4cong. 50 3fS to minims. 

AnalysM. Li 1 gallon there are 8 pints, opeblAtion. 
and 4 gallons = 4 times as many = 32 Gong. O. Q. 
pints ; and 5 pints make 37 pints. Again, 4 5 3 

1 pint = 16 fiuidounoes, and 37 pints = _ 

37 times as many fluidounces = 592 fluid- ^^^• 

ounces; and 3 fluidounces make 595 fluid- 
ounces. Again, 1 fluidounce = 8 flui- 
drachms, and 595 fluidounces = 595 ror^ 
times as many fluidrachms = 4760 flui- g 

drachms. Lastly, 1 fluidrachm = 60 4760fT 
minims, and 4760 fluidrachms = 4760 60 

times as many minims = 285600 minims. 285600 minims. 
Ans, 285600nt. 

2. In 6cong. 40 5^, how many fluidrachms? 

Am. 6696f 5. 

3. How many fluidounces in 5cong. 60 4^ ? Ans. 740 J. 

4. Beduce 3cong. 50 2^ 3^ to minims. Am. 223860nt. 

5. In 232260 minims, how many gals., etc. ? 

Ans. 3cong. 60 3^ 7f5. 

6. In 5691 fluidrachms, how many gals. etc. ? 

Am. 5cong. 40 7^ 3f^. 

7. In 163020 minims, how many gals., etc. ? 

Am. 2cong. 50 3f3 5^. 
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Abt. 167. AVOIRDUPOIS WEIGHT. 
TABLE. 

16 drams (dr.) make 1 ounce, oi. 

16 ounces " 1 pound, lb. 

25 pounds '^ 1 quarter, qr. 

4 quarters '^ 1 himdredweiglit, cwt. 

20 hundredweight « 1 ton, T. 

This weight is used for weighing all coarse and heavy articles, 
such as iron, coal, hay and groceries. 

Formerly, it was customary to reckon 28 pounds as a quarter, 
112 pounds a hundredweight, and 2240 pounds a ton; but 
this custom is growing obsolete, as it should have done long ago. 

What part of a ton is 1 hundredweight ? What part of 
Icwt. is Iqr. ? 

What part of Iqr. is lib. ? What part of lib. is loz. ? 

What part of loz. is Idr. ? How many qr. in 2cwt. ? In 
3cwt. ? 

How many dr. in 2oz. ? In 3oz. ? How many cwt. in 
12qr. ? In 16qr. ? In 20qr. ? 

Ex. 1. In 5cwt. 3qr. 41b. 5oz., how many ounces ? 

Analysis. In Icwt. there are 4qr., and operation. 

in 5cwt. there are 5 times as many quarters cwt. qr. lb. oz, 
= 20 quarters ; and the 3 quarters to be 5 3 4 5 

added make 23 quarters. Again, in Iqr. — 
there are 251b., and in 23qr. there are 23 ^ quarters, 
times as many pounds = 575 pounds ; and ttt 
the 4 pounds to be added make 579 pounds. 45 
Lastly, in 1 pound there are 16 ounces, 579^ pounds, 
and in 579 pounds there are 579 times as 16 
many ounces = 9264 ounces ; and the 5 3479 
ounces to be added make 9269 ounces. 579 

Am. 9269 ounces. 9269 oukomu 
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Examples. 

2. In 7cwt. 2qr. 101b., how many pounds ? Ans, 760ft 

3. In 8cwt. Oqr. 171b., how many pounds ? Am. 8171b 

4. Eeduce 3cwt. 3qr. 71b. Soz. to ounces. Ans. 6120o& 
5 In 3qr. 91b. 6oz. lOdr., how many drams f 

Am. 21610di 

6. Reduce 4T. 7cwt. 2qr. 151b. to pounds. 

Am. 8765 pounds 

7. Eeduce 3cwt. 2qr. 01b. 5oz. to ounces. Am. 5605on, 
To what kind of Reduction do the above examples belf m f 

8. In 8792 ounces, how many cwt., etc. ? 
Analysis. Since IBoz. make 1 pound, operation 

then in 8792oz. there are ^ as many 16)8792oz. 
pounds as ounces = 5491b., and 8oz. 25)549 + 8o^ 
over. Again, since 251b. make Iqr., 4)21 -)- 241b. 

then in 5491b. there are ^ as many ^cwt. + Iqr. 

quarters as pounds = 21qr., and 241b. 
over. Lastly, since 4qr. make Icwt., then in 21qr. there ar* 
J as many cwt. as there are quarters = 5cwt., and Iqr. over. 
Hence, in 8792 ounces there are 5cwt. Iqr. 241b. 8oz. 

Am. 5cwt. Iqr. 241b. 8oi. 
9. In 24972 ounces, how many cwt., etc. ? 

Am. 15cwt. 2qr. 101b. 12oi. 

10. In 87651b., how many tons, etc. ? 

Am. 4T. 7cwt. 2qr. 151b. 

11. Reduce 7698 ounces to cwt., etc. 

Am. 4cwt. 3qr. 61b. 2oi. 

12. Reduce 42597 drams to cwt., etc. 

Am. Icwt. 2qr. 161b. 6oz. 5dr. 

13. Change 9208 pounds to tons, etc. 

Am. 4T. 12cwt. Oqr. 81b. 

14. Reduce 9367 ounces to cwt., etc. 

Am. 5cwt. 3qr 101b. 7oi. 
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To wluch kind of Reduction do the last seven example! 
S>elong 7 

Art. 168. LONG MEASURE. 





TABLE. 


12 inches (in.) make 1 foot, fL 


3 feet 


" 1 yard, yd. 


5 J yards 


" 1 rod, r. 


40 rods 


" 1 furlong, fur. 


8 ^longs 


" 1 mile, mi. 


3 miles 


" 1 league, L. 



LoNQ Measure, frequently called Linear Measure, is 
used in measuring lengths, distances and heights. 

A pendulum vihrating once a second, in the latitude of 
London, at the level of the sea, in a vacuum, with the ther- 
mometer at 60**, measures 39.139 inches. By subdividing this 
length, it becomes an easy problem to determine an inch. 

Besides the denominations mentioned in the Table, other 
linear measures are sometimes met with, viz. : 

The line = ^ of an inch ; the hand = 4 inches, used in 
measurii^g the height of horses; the span = 9 inches; the 
cubit = 18 inches; and the fathom = 6 feet, used in meas- 
uring depths at sea. 

Mental Questions. 

What part of 1ft. is lin. ? What part of 1yd. is 1ft. ? 
What part of Ifur. is Ir.? What part of Imi. is Ifur.f 
What part of IL. is Imi. ? 

How many inches in 2 feet ? In 3ft. ? In 4ft. ? In 5ft. ? 

How many feet in 2 yards ? In 3yd. ? In 5yd. ? In 9yd. 7 

How many yards in 2 rods ? In 4 rods ? In 6 rods ? 

How many yards in 9 feet ? In 12ft. ? In 18ft. ? 

Ex. 1. In 5mi. 3fur. 8r., how many feet? 
u 
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Anafysu. In Imi. there are 8^., and 
in 5mi. there are 5 times as many furlongs 
= 40 furlongs, and the 3 furlongs to be 
added make 43 furlongs. Again, in Ifur. 
there are 40 rods, and in 43 furlongs there 
are 43 times as many rods = 1720 rods, 
ana fhe 8 rods to be added make 1728 
rods. Again, in 1 rod there are 5^ yards, 
and in 1728 rods there are 1728 times as 
many yards = 9504 yards. Lastly, in 1 yard 
there are 3 feet, and in 9504 yards there 
are 9504 times as many feet = 28512 feet. 
Am. 28512ft. 



OPERATION. 

mi. fm, r. 
5 3 8 

43 ^longB. 
40 

1728 

H 
8640 
864 

9504 
3 



rods. 



yards. 



28512 feet. 



Examples. 

2. In 5yd. 2ft. 9in., how many inches? Am, 213m. 

3. In 8r. 2yd. 2ft. 5in., how many inches ? Am. 1685in. 

4. Reduce 6r. 1yd. 2ft. to feet Am. 104ft. 

5. How many feet in 6 miles? Am. 31680ft. 

6. How many yards in 8 miles ? Am. 14080yd. 

7. Reduce 5fur. 6r. 2yd. 2ft. to feet. Am. 3407ft. 

8. Reduce 5mi. 4fiir. 6r. 1yd. to feet. Am 29142ft. 

9. In 1721 inches, how many rods, etc. ? 



Analysis. Since 12in. make 1 foot, operation. 

then in 1721 inches there are ^ as 
many feet as inches = 143ft. and 5in. 
over. Again, since 3 feet make 1yd.; 
then in 143ft. there are \^ as many 
yards as there are feet = 47yd. and 
2ft. over. Lastly, since 5^yd. or y 
yards make 1 rod, then in 47yd. 
there are as many rods as y are contained times in 47. We 
change the 47 into halves^ making y \ then y are contained 



12)1721in. 

3)143 + 6in. 

5i)47 + 2ft. 
2 2 

11)94 

8r. + fyd.=3yi 
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Hi y, 8 times, making 8 rods; with f of a yard = 3 yd. 
orer. Hence, in 1721 inches there are 8r. 3yd. 2ft. 5in. 

Ans. St. 3yd. 2ft. 5in. 

10. In 215 inches, how many yards, etc ? 

Ans. 5yd. 2ft. llin. 

11. Reduce 1653in. to rods, etc. Ans. 8r. 1yd. 2ft. 9in. 

12. Reduce 528 feet to rods. Ans. 32r. 

13. Change 21120 feet to miles. Ans. 4mi. 

14. Reduce 190080 inches to miles. Ans. 3mL 



Aet. 



169. CLOTH MEASURE. 






TABT.E. 




2^ inches (in.] 


) make 1 nail. 


na. 


4 nails 


" 1 quarter. 


qr. 


4 quarters 


« 1 yard, 


yd. 


3 quarters 


« 1 Ell Flemish, 


E. Fl, 


5 quarters 


" 1 Ell English, 


E.E. 


6 quarters 


" 1 Ell French, 


E. F. 



Cloth Measure was formerly used in measuring doth, sUk^ 
lace and ribbons ; practkcUljfy the Tahle has gone out of use, 
for merchants no longer measure muslins, calicoes, etc. in inches 
and nailsj hut in halves^ quartersj eighths and sixteenths of a 
yard of Lonq Measure. 

Art. 170. SQUARE MEASURE. 
TABLE. 

144 square inches (sq. in.) make 1 square foot, sq. it 

9 " feet « 1 « yard, sq. yd, 

30J " yards "1 « rod, sq. rd. 

40 " rods « 1 " rood, R. 

4 roods " 1 acre, A. 

640 acres " 1 square mile, sq. mi 
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linch. 



A 

8QUARB 
INCH. 



linch. 



This measure is used in measuring the area or contenia of 
such things as have length and breadth^ without thickness, aa 
flooring, plastering, etc. One of its most common uses is in meas- 
uring land, and hence it is frequently called Land Measure. 

A SQUARE is a figure that has four equal sides and four 
equal corners or right angles. 

A SQUARE whose side is one inch is 
called a square inch; a square whose 
side is one foot is called a square foot; 
one whose side is one yard is called a 
square yard, etc. 

Our table says that 9 square feet 
make 1 square yard. This will be 
obvious by inspecting the figure on the right. Each of the 
sides is 1 yard, or 3 feet, in length, 
and it contains 9 small squares, each 
square haying its side one foot. The 
area, or contents, therefore, = 3 X 
3 = 9 square feet. 

In the same way, if we had a 
square, each of whose sides was 1 
foot, or 12 inches, in length, we 
should find that it contained 144 
small squares, each square having each of ite sides 1 inch. 

If we have a figure 6 inches long and 1 inch wide^ it ia 
obvious that the figure would 
contain 6 square inches; if it 
is 2 inches wide, instead of 1 
inch, it would contain 12 square 
inches ; if it is 3 inches wide, it 
would contain 18 square inches; 
if 4 inches wide, it will contain 
24 square inches, and so on. 





1yd. - 3a 












% 

1 















lyd. » 8ft 
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From these illustrations we learn that the area of a square, 
or of any other figure having its angles or corners like those 
of a square, is found by mvltipli/ing the length hy the hreadth, 

Ex. 1. In 16 sq. rd. 8 sq. yd. 7 sq. ft. how many square 
feet? 

Anah/818. In 1 sq. rd. there are 30^ operation. 

Bq. yards, and in 16 sq. rods there are sq. rd. sq. yd. sq. ft. 
16 times as many sq. yards = 484 sq. ^^ ^ 7 

yards; and the 8 sq. yards to be added * 

make 492 sq. yards. Again, in 1 sq. ^ 

yard there are 9 sq. feet, and in 492 jtt 

sq. yards there are 492 times as many 9 

sq. feet = 4428 sq. feet ; and the 7 4405 a 

sq. feet to be added make 4435 sq. 

feet Ans, 4435 sq. ft. 

Examples. 

2. In 8 sq. yd. 6 sq. ft. how many sq. inches ? 

Ans. 11232 sq. in. 

3. In 20 sq. rd. 7 sq. yd. how many sq. feet ? 

Ans, 5508 sq. ft. 

4. Reduce 18 A. 3R. 10 sq. rd. to sq. rods. 

-Atm. 3010sq. rd. 

5. Eeduce 9 acres to sq. yards. Atis, 43560 sq. yd. 

6. In 6 sq. miles how many sq. rods ? 

Ans. 614400. sq. rd. 

7. Change 7 acres to sq. feet. Ans. 304920 sq. fti. 

8. Reduce 15 sq. yd. 7 sq. ft. to sq. inches. 

Ans. 20448 sq. in. 

9. In 24 sq. rd. 5 sq. yd. how many sq. feet ? 

Ans. 6579 sq. fL 
10. Reduce 15A. 2R. 8 sq. rd. to sq. rd. 

Ans. 2488 sq. rd. 
16 • 
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11. How many square inches in the floor of a 
room 18 feet long and 17 feet broad ? 

AnalysiB, If the room were 18 feet long and 
1 foot broad, it would evidently contain 18 sq. 
pH^t; and if it were 17 feet broad, instead of 
1 foot, it would contain 17 times as many sq. 
leet = 306 sq. feet ; and since 1 sq. foot con- 
tains 144 sq. inches, then 306 sq. feet will 
contain 306 times as many sq. inches = 44064 
sq. inches. An». 44064 sq. in. 



OPBRATIOIV 

18 
J7 

126 
18 

306 sq. ft 
144 

1224 
1224 
306 

44064 sq. in. 

12. How many sq. in. in a table 10 feet long and 5 feet wide ? 

Ans. 7200 sq. in. 

13. How many sq. feet in a carpet 8 yards long and 6 yards 
wide ? Am. 432 sq. fl. 

14. How many sq. inches in a marble slab 5ft. Sin. in length 
and 2fl. lOin. in breadth ? Ans. 2312 sq. in. 

15. How many sq. rods in 6602 sq. il. f 
Anali/m, Since 9 sq. ft. make 1 

sq. yd., then in 6602 sq. ft. there are 

\ as many sq. yards as there are sq. 

feet = 733 sq. yards, and 5 sq. feet 

over. Again, since 30^ sq. yards, or 

ip- sq. yards, make 1 sq. rod, then in 

733 sq. yards there are as many square 

rods as ^^ are contained times in 

733. We change the 733 into fourths^ 

making 2932 fourths. Then, 4 1, is 

contained in 2932 fourths 24 times, with a remainder of 28 

fourths = 7 whole ones ; therefore, in 733 sq. yards there are 

24 sq. rods, and 7 sq. yards over. Hence, in 6602 sq. feet 

there are 24 sq. rd. 7 sq. yd. 5 sq. ft. 

Ans. 24 sq. rd. 7 sq. yd. 5 sq. ft. 



OPERATION. 

9)6602 sq. ft. 

3ol)733 + 5 sq. ft. 
4 4 

121)2932(24 sq. rd. 
242 

512 
484 

a^ = 7 sq. yd 
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16. In 19328 sq. in., how many sq. yardB, eto. ? 

Am, 14 sq. yd. 8 sq. ft. 32 sq. in. 

17. Eeduce 1705 sq. rd. to acres, eto. 

Am, lOA. 2R. 25 sq. rd. 

18. The carpet on a floor contains 54432 sq. inches ; how 
many sq. yards in the carpet ? Ans, 42 sq. yd. 

19. A tablecloth contains 18144 sq. inches; how many sq. 
yards in the cloth ? Am, 14 sq. yd 

Art. 171. CUBIC MEASURE. 

TABLE. 
1728 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 
27 " feet " 1 « yard, cu. yd. 

40 cu. feet of round, or 1 «< i x i j m 

50 cu. feet of hewn timber J ' 

128 cubic feet « 1 cord of wood, C. 

Cubic Measure, sometimes called Solid Measure, in 
used in measuring things which have lengthy breadth and 
thickness^ such as boxes, stone, wood and bales of goods. 

Art. 172. A Cube is a solid or body bounded by six equal 
squares, which are called \\a faces, 

A Cubic Inch is a cube one inch hng^ one inch broad and 
one incb thick. A Cubic Foot is a cube one foot long, one 
foot broad and one foot thick A Cubic Yard is a cube one 
yard long, one yard wide and one yard thick. 

The figure on the right represents a v^ >^ >^ 

cube, each side of which is one yard or 
3 feet in length. Each one of its sides 
or faces contains 3X3 = 9 square feet ; 
and if it were 1 foot thick it would con- 
tain 3X3X1=9 cubic feet; but 
rinoe it is 3 feet thick, it will contain 
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3 times as many cubic feet as when it is 1 foot thick =3x3 
X 3 = 27 cubic feet. 

In the same way, if we had a cube each of whose edges 
was 1 foot or 12 inches, we should find its solid contents to be 
12 X 12 X 12 = 1728 cubic or solid inches. Hence, 

To find the solid contents of a cubical body we multiply 
the length, breadth and thickness together. 

Art. 173. A pile of wood 8 feet long, 4 feet wide and 4 
feet high contains a cord of wood. A cord is thus seen to be 
128 cubic feet. 

Ex. 1. In 19 cu. yd. 4 cu. ft. 8 

1 I.- • 1. 9 OPERATION. 

CU. m., how many cubic inches r 

Analysis. In 1 cu. yd. there are ®^- J^- ®^- ^ ®^ ^ 

19 4 8 

27 cu. ft., and in 19 cu. yards there ofj 

are 19 times as many cu. feet = 513 r^ 

cu. ft., and the 4 cu. ft. to be added 33 

make 517 cu. feet. Again, in 1 5^ ^^ ^ 

cubic foot there are 1728 cu. in., 1728 

and in 517 cu. ft. there are 517 4144 

times as many cu. inches = 893376 1034 

cu. inches, and the 8 cu. in. to be 

added make 893384 cu. inches. 

Ans. 893384 cu. in. 



3619 
517 

893384 cu. in. 



Examples. 

2. In 22 cu. ft. 78 cu. in., how many cu. inches 7 

Ans. 38094 cu. in, 

3. In 18 cu. yd. 13 cu. ft., liow many cu. inches ? 

Ans. 862272 cu. in. 

4. In 12 tons of round timber, how many cu. in. ? 

Ans. 829440 cu. in. 
6. How many ou. in. in 9 cords of wood ? 

Ans. 1990656 cu. in 
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6. Id 335469 cu. in., how many on. yards, etc. f 
Analysis. Sinee 1728 cu. in. make 

i cu. foot, then in 335469 cu. in. operation. 

*liere are ynjVr ^ n^a^y cu. feet as 

there are inches = 194 cu. ft., and 

237 cu. inches over. Again, since 

27 cu. ft. make >1 cu. yd., then in 

194 cu. ft. there are ^ as many 

cu. yards as there are feet = 7 cu. 

yards, and 5 cu. ft. over. Hence, 

in 335469 cu. inches there are 7 

eu. yd. 5 cu. ft. 237 cu. in. 

Ans. 7 cu. yd. 5 cu. ft. 5 cu. ft. 

237 cu. in. 

7. Bow many cu. feet, etc., in 45657 cu. in. 7 

Ans. 26 cu. ft^ 729 cu. in. 

8. In 1874 cu. ft. how many cu. yards, etc. ? 

Ans, 69 cu. yd. 11 cu. ft. 

9. How many cords of wood in 4992 cu. feet ? 

Am. 390> 
10. In a pile of wood 64 feet long, 12 feet broad and 8 feel 
high, how many cords ? An$. 480. 



1728)335469(194 ou. ft 
1728 

162G6 
15552 

7149 
6912 

237 ou. in 

27)194(7 cu. yd. 
189 



LET. 174. LIQl 


IID MEASURE. 






TABLE. 




4 gills (gi.) 


make 1 pint. 


pt 


2 pints 


" 1 quart, 


qt. 


4 quarts 


" 1 gallon, 


gal. 


31 J^ gallons 


" 1 barrel. 


bbl. 


2 barrels or 63 


gallons " 1 hogshead 


,hhd. 


2 hogsheads 


« Ipipo, 


pL 


2 pipes 


« 1 tun, 


tan. 
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Liquid Measure, more frequently called Wine Measure, 
ia nsed in measuring nearly all liquids, as water, wine, oil, 
molasses, eto. 

Art. 175. The standard wine gallon of the XJ. S. contains 
231 cubic inches. The imperial gallon of Great Britain con- 
tains 277.274 cubic inches. 

Art. 176. Besides the measures given in the Table, tli« 
tierce and ptmcheon are sometimes employed; the tierce con- 
tains 42 and the puncheon 84 gallons. 

Mental Questions. 

How many gills in 3pt. ? In 5pt. ? In 7pt. ? In lOpt. ? 

How many pints in 3qt. ? In 6qt. ? In 8qt. ? In 12qt. ? 

How many qt. in 3gal. ? In 5gal. ? In 7gal. ? In lOgaL 7 

What part of Ipt. is Igi. ? What part of Iqt. is Ipt. ? 

What part of Igal. is Iqt. ? What part of Ihhd. is Igal. ? 

Ex. 1. How many gills in 7gal. 3qt. Ipt. 2gi. ? 

Analysis, In Igal. there are 4qt., and in 
7gal. there are 7 times as many quarts = operation. 
28qt., and the 3qt. to be added make 31 gal. qt. pt. ^ 
quarts. Again, in Iqt. there are 2 pints, 7 3 12 

and in 31qt. there are 31 times as many — 
pints = 62 pints, and the 1 pint to be ^^ ^^^^^^ 
added makes 63 pints. Lastly, in 1 pint — . 
there are 4 gills, and in 63 pints there are ^ ^ 

63 times as many gills = 252 gills, and the ^^ mi 
2 gills to be added make 254 gills. 

Ans. 254gU 
Examples. 

2. In 9gal. 3qt. Ipt., how many gills? Ans. 316gL 

3. Reduce 27gal. 3qt. Ipt. to pints. Ana. 223pt. 

4. Reduce 36gal. 2qt. Ipt. to gills. Ans. 1172gi. 

5. In 4 hogsheads, how many pints? Ans, 201 6pt. 
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6. Keduce 91ihd. 3gal. Oqt. Ipt. to pints. Ans. 4661pt 

7. In 43gal. 2qt. Ipt, bow many gills ? Am. 1396gi. 

8. In 767 gills, how many gallons, etc. ? 

Ancdj/sis. Since 4 gills make 1 pint, then operation. 
in 767 gills there are \ as many pints as 4)767gL 
gills = 191 pints, and 3 gills over. Again, 2)19l + 3gL 
since 2 pints make 1 quart, then in 191 4x95 1 jp^ 
pints there are ^ as many quarts as pints 23eal 4- 3at. 

= 95 quarts, and 1 pint over. Lastly, since 
4 quarts make 1 gallon, then in 95 quarts there are } as many 
gallons as quarts = 23gal., and 3qt. over. 

Ans. 23gal. 3qt. Ipt 3gL 
9. In 1151 gills, how many gallons, etc. ? 

Ans. 35gal. 3qt Ipt 3gi 

10. In 349 pints, how many gallons, etc. ? 

Ans. 43gal. 2qt Ipt 

11. Beduce 7639 pints to hogsheads, etc. 

Ans. 15hhd. 9gal. 3qt Ipt 

12. Beduce 18972 gills to hogsheads, etc. 

Ans. 9hhd. 25gal. 3qt Ipt 

Akt. 177. BEER MEASURE. 

TABLE. 

2 pints (pt.) make 1 quart, qt 

4 quarts " 1 gallon, gal. 

36 gallons " 1 barrel, bbl. 

H barrels, or 54 gallons, " 1 hogshead, hhd. 

i5EER Measubb was formerly used in measuring ale, beei, 
malt liquors and milk. Its use has been almost entirely super- 
seded by Liquid Measuri. 

The -Jirkin contains 9 gallons; the kUderkm contains 2 
firkina. 
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Abt. 178. DRY MEASURE. 

TABLE. 

2 pints (pt.) make 1 quart, qt. 

8 quarts " 1 peck, pk. 

4 pecks '* 1 bushel, bu. 

Dry Measurb is used for measuring all kinds of gram, 
«eds, salt, etc. 

The standard bushel of the United States is the Winchester 
bushel of Great Britain, which is a cylindrical vessel 18^ 
inches in diameter and 8 inches deep; it contains 2150.42 
cubic inches. 

Coed was formerly measured by the chaldron^ which contains 
36 bushels * it is now bought and sold by the ton. 

Mental Questions. 
How many pints in 3qt. ? In 5qt. ? In 7qt. ? In 12qt 7 
How many quarts in 3pk. 7 In 5pk. 7 In 7pk. 7 In lOpk. 7 
How many pecks in 3bu. 7 In 6bu. 7 In 9bu. 7 In lObu. 7 
How many bu. in 8pk. 7 In 12pk. 7 In 20pk. 7 In24pk. 7 
How many pk. in 16qt. 7 In 24qt. 7 In 32qt. 7 In 40qt. 7 
What part of Ibu. is Ipk. 7 What part of Ipk. is Iqt. 7 
Ex. 1. In 23bu. 3pk. 7qt., how many pints 7 
ArudysU. In 1 bushel there are 4 pecks, operation. 
and in 23 bu. there are 23 times as many bu pk qt 
pecks = 92 pecks, and the 3 pecks to be 23 3 7 
added make 95 pecks. Again, in 1 peck — 
there are 8 quarts, and in 95 pecks there are ^^ peckt*. 
95 times as many quarts = 760 quarts, and — - 
the 7 quarts make 767 quarts. Lastly, in 1 g ^^^'^ 

quart there are 2 pints, and in 767 quarto TTqT • . 
there are 767 times as many pinto = 1534 
piflto. Am. 1534pt 
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Examples. 

2. How many pints in 13bu. 3pk. 5qt. Ipt. ? Ans. 891pt 

3. How many pints in 17 bushels ? Ans, 1088pt. 

4. A boy sold 3 bushels of peanuts at 7 cents a pint; how 
much did he receive for them ? Ans, $13.4 L 

5. A market-woman sold 3bu. 2pk. 5qt. of blackberries al 
t* eents a quart; how much did she receive ? Ana, $7.02. 

6. In 959 pints how many bushels, etc. ? 

Analt/sis. Since 2 pints make Iqt., then operation. 
in 959 pints there are ^ as many quarts as 2)959pt 
pints = 479 quarts, and Ipt. over. Again, 8)479 +■ Ipt 
since 8 quarts make 1 peck, then in 479 4)59 -|. 7qt. 
quarts there are ^ as many pecks as quarts libu. -|- ^pk. 

= 59 pecks, and 7 quarts over. Lastly, 
since 4 pecks make 1 bushel, then in 59 pecks there are \ aa 
many bushels as pecks = 14 bushels, and 3 pecks over. 

Ans. 14bu. 3pk. 7qt. Ipt. 

7. In 895 pints how many bushels, etc. ? 

Ans. 13bu. 3pk. 7qt Ipt. 

8. Reduce 1483 pints to bushels, etc. 

Ans. 23bu. 5qt. Ipt 

9. Keduce 606 quarts to bushels, etc. 

Ans. 18bu. 3pk. 6qt 

Art. 



179. 


TIME. 




TABLE. 


60 seconds (sec 


>.) make 1 minute, mit 


60 minutes 


" 1 hour, hr. 


24 hours 


« Iday, da. 


7 days 


« 1 week, wk. 


365 days 


" 1 common year, yr. 


366 days 


" 1 leap year, yr. 


100 years 


" 1 century, 0. 


16 
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A TEAR is the length of time occapied by the earth in 
making one revolution round the sun. 

A calendar month is an arbitrary period usually reckoned 
at 30 days. 

The year is divided into 12 calendar months, the names of 
which are as follows : January, February, March, April, May, 
June, July, August, September, October, November, December. 

The number of days belonging to each month may be easily 
remembered from the following lines : 

Thirty days has September, 

April, June and November; 

All the rest have thirty-one. 

Except February alone, 

Which claims but twenty-eight, in fine, 

Till Leap Year gives it twenty-nine. 

Mental Questions. 
How many min. in 2 hours ? In 3hr. ? In 5hr. J In 6hr. 7 
How many hours in 2 days ? In 3da. ? In 4da. ? 
How many days in 2 weeks 1 In 3wk. ? In 4wk. ? 
How many months in 2 years ? In 3yr. ? In 5yr. ? 

Ex. 1. How many minutes in 4wk. 6da. 
51^.^ y operation. 

Analysis, In 1 week there are 7 days, and ^^' ^ ^^' 

In 4 weeks there are 4 times as many days h 

e= 28 days, and 5 days make 33 days. qo ^ 

A.gain, in 1 day there are 24 hours, and in 24 

33 days there are 33 times as many hours ^37 

c= 792 hours, and 5 hours make 797 hours. 66 

Lastly, in 1 hour there are 60 minutes, and 797 hours. 

in 797 hours there are 797 times as many 60 

minutes = 47820 minutes. 47820 minutes 
• Afu. 47820 minutes. 
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2. How many minutes in 3wk. 3da. 91ir. 1 Am, 35100min. 

3. How many seconds in 3 days ? Ans, 259200860. 

4. How many minutes in 2 weeks ? Ans. 20160min. 
6. How many hours in a leap year ? Ans, 87841ir. 

6. How many minutes in the month of August ? 

Ans. 44640min. 

7. If a ship sail 9 miles an hour, how far could it sail a 
ihe same rate in 2wk. 4da. 7hr. ? Ans. 3951 miles. 

8. The moon goes round the earth in 29^ days ; how many 
minutes does it occupy in one revolution ? Ans. 42480min. 

9. In 47769 minutes, how many weeks, etc. ? 
Ajial^sis. Since 60min. make Ihr., operation. 

then in 47769min. there are ^ as 60)47769min. 
many hours as minutes = 796 hours, 24)796 + 9min. 

and 9 minutes over. Again, in 1 day ijZ^ i ^^^ 

there are 24 hours, and in 796 hours "Iwk 4- 5da 

there are ^ as many days as hours = 

33 days, and 4 hours over. Lastly, since 7 days make 1 week, 
then in 33 days there are \ as many weeks as days = 4 weeks, 
and 5 days over. Ans. 4wk. 5da. 4hr. 9min. 

10. Eeduce 35065 minutes to weeks, etc. 

Ans. 3wk. 3da. Shr. 25min. 

11. In 1282 hours, how many weeks, etc. ? 

Ans. 7wk. 4da. lOhr. 

12. How many days, etc. in 479529 seconds? 

Ans. 5da. 13hr. 12min. 9seo 

Aet 180. CIRCULAR MEASURE. 
TABLE. 
60 seconds (") make 1 miniate, \ 

60 minutes " 1 degree, •. 

30 degrees '< 1 sign, 8. 

12 signs, or 360^, ^^ 1 oircumference of a circle, 0. 
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GiBOULAB MsASURi is used in astronomy, geograpby and 
Borveying, and in estimating the motions of the heavenly 
bodies. 

Abt. 181. The circumference of every circle, whether great 
6t smaUf is supposed to be divided into 360 equal parts, called 
degree*. A degree^ therefore, is not a quantity of invariable 
length, like a foot or a yard^ but it is -^^ of the circumfer- 
ence of any circle. A degree will be larger or smaller accord- 
ing to the size of the circle to which it belongs. 

Ex. 1. How many seconds in 9^ 27' operation. 
19"? 90 27' ir 

Analym. In 1^ there are 60', and in 9^ 
there are 9 times as many minutes == 540', 
and 27' make 567'. Again, in 1' there are 
60", and in 567' there are 567 times as 
many seconds = 34020", and 19" make 
34039". Am, 34039". 



9« 
60 

567' 
60 

34020 
19 

34039" 



Examples. 

2. How many seconds in 23*^ 18' 25" ? Am, 83905". 

3. How many minutes in a circumference . Am, 21 600'. 

4. Reduce 28*^ 17' 25" to seconds. Am, 101845". 

5. How many seconds in 3 signs ? Am, 324000". 

6. In 47725", how many degrees, etc. ? 
Analysts, Since 60 seconds make 1 

minute, then in 47725" there are ^ as 
many minutes as seconds = 795', and 25" 
over. Again, since 60 minutes make I*', 
then in 795' there are ^ as many degrees 
as minutes = 13*^, and 15' over. Am, 13*^ 15' 25". 

7. In 32887", how many degrees, etc. ? Am, 9*^ 8' 7". 

8. How many degrees in 64800" ? Am. 18®. 

9. Reduce 8565' to signs, etc. Am, 4S. 22*^ 45'. 



OPERATION, 

60)47725" 
60^795' + 25" 
13° + 15 
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AmT.182 PAPER MEASURE. 

TABLE. 

24 sheets make 1 quire. 

20 quires " 1 ream. 

2 reams " 1 bundle. 

5 bundles << 1 bale. 

Examples. 

1. How many sheets in a ream of paper ? Ans, 480 sheets. 

2. In a bale of paper, how many sheets ? 

Ans. 4800 sheets. 

3. How many quires in 4 bales ? Ans. 800 quires. 

4. How many bales in 14400 sheets ? Ans. 3 bales. 

5. How many reams in 5760 sheets ? Ans. 12 reams. 

6. How many reams in 380 quires ? Ans. 19 reams. 

Art. 183. COUNTING. 

TABLE. 
12 single things make 1 dozen. 
12 dozen '' 1 gross. 

12 gross *' 1 great gross. 

20 units " 1 score. 

Examples. 

1. How many steel pens in 9 gross? Ans. 1296 pens. 

2. A merchant bought 13 great gross of needles ; how many 
needles did he buy ? Ans. 22464 needles. 

3. The Bible says there were " six score thousand children" 
in a certain city ; how many children were in the city ? 

Ans, — . 

4. A merchant sold 4 great gross of buttons at the rate of 
3 cents a dozen ; how much did he get for them ? 

^7». $17 2a 

16» 
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5. A grooer sold 3744 bottles of London porter st the rate 
of $3.25 per dozen bottles ; how mucb did he receive for the 
porter? ^rw. $1014. 

6. A fanner bought 14^ score of sheep at $1.45 apiece ; 
how much did he pay for the sheep ? Ans, $413.25. 

MISCELLANEOUS TABLE. 
Art. 184. Many articles that were formerly sold by mecisure 
are now sold almost entirely by weight. The following Tabid 
unbraces a number of the more important : 



60 pounds 


of wheat 


make 1 


. bushel 


56 


u 


shelled corn 


(( ] 


it 


70 


(( 


corn in the ear 


« 


it 


48 


u 


corn-meal 


it 


a 


60 


(( 


peas 


it 


1 « 


56 


u 


rye 


it 


L " 


32 


(( 


oats 


a 


(( 


47 


(( 


barley 


ti 1 


(( 


60 


(( 


Irish potatoes 


(( 


« 


55 


(( 


sweet potatoes 


(( 


L *' 


60 


(( 


white beans 


(( 


[ '^ 


45 


( 


castor beans 


a 


it 


60 


«' 


clover seed 


it ] 


[ '' 


46 


ik 


timothy seed 


a 


L ^ 


56 


u 


flax seed 


U ] 


[ ' " 


44 


u 


hemp seed 


i( 


it 


14 


a 


blue-grass seed 


a ; 


L ^ 


62 


ii 


buckwheat 


fi 


I " 


38 


u 


dried peaches 


u 


L ^ 


24 


u 


dried apples 


a ; 


L *' 


57 


u 


onions 


it 


1 <c 


55 


u 


turnips 


a 


I ^* 


25 


u 


peanuts, or groundnuts, 


« ] 


[ ^ 
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make 1 biuheL 


« 1 


cc 


« 1 


a 


« 1 


(( 


« 1 


u 


« 1 


u 


« 1 


tt 


" 1 barrel. 


« 1 


u 



ff2 pounds of cotton seed 

20 " bran 

80 " stone coal 

80 *^ unslacked lime 

8 " plastering hair 

60 '^ coarse salt 

55 << fine salt 

196 « flour 

200 << beef or pork 



REDUCTION. 
Promiscuous Examples. 

1. Beduce £5 8s. 4d. 3far. to farthings. Ant. 5203far. 

2. In 1942 far., bow many pounds, etc. J 

Ans. £2 Os. 5d. 2&x. 

3. In 2584 pence, how many pounds, etc. ? 

Ans. £10 15s. 4d. 

4. Reduce £13 7s. 5d. to pence. Ans. 3209d. 

5. In 61b. 7oz. 8dwt., Troy, how many grains 7 

Ans. 38112gr. 

6. A goldsmith bought a lump of gold weighing 21b. 5oz. 
9dwt, and paid $1.05 per pennyweight; what was the value 
of the gold? Ans. iGlS.^ 

7. In 2054dwt., how many pounds, etc. ? 

Ans. 81b. 6oz. 14dwt 

8. Reduce 26597 grains, Troy, to pounds, etc. 

Ans. 41b. 7oz. 8dwt. 5gr. 
9 A. grocer bought 4T. 7owt. 2qr. 91b. of rice at 7 cents 
per pound ; what was the cost of the rice ? Ans. $613.13. 

10. In 20672 ounces, avoirdupois, how many cwt., etc. ? 

Ans. 12cwt. 3qr. 171b. 

11. A grocer sold 4 barrels of sugar, each barrel weighing: 
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2cwt Iqr. 121b., at 13 cents per poiind; how much did he 
receive for the sugar ? Ans. $123.24. 

12. A druggist made 2Ib 3^ 2^ 23 of morphine into pills, 
each pill containing JmI/ a grain; how many pills did he 
make ? Ans, 26240 pills. 

13. Reduce 33469 to pounds, etc. An$, 111b 73 33 ig. 

14. What would be the cost of putting up 24 miles of tele 
graph wire at 17 cents a foot ? Am. )(21 542.40. 

15. How many times would a carriage wheel 16 feet in cii 
cumference revolve in going 4mi. 3fur. 8r. 5yd. 1ft. ? 

Ans. 1453 times. 

16. Beduce 380160 inches to miles. Ans. 6mL 

17. In 4A. 3R. 24 sq. rd. how many square yards ? 

Ans, 23716 sq. yd 

18. A man bought 3A. 2E. 23 sq. rd. of meadow-land «t 
28 cents per square rod ; what was the cost of the land ? 

^n«. $163.24 

19. A tablecloth contains 10368 sq. inches; what would be 
the cost at $2.15 per square yard? Ans. $17.20. 

20. At $1.65 per square yard, how much would a carpet 
cost, sufficient to cover a room 30 feet long and 24 feet broad? 

Ans. $132 

21. What would be the cost of a pile of wood 24 feet long, 
12 feet broad and 8 feet high, at the rate of $5.25 per cord ? 

Ans. $94.50. 

22. In 459683 cu. in., how many cubic yards, etc. ? 

Ans. 9 cu. yd. 23 cu. ft. 35 cu. in. 

23. A grocer sold 3hhd. 12gal. 2qt. of Teneriffe wine at 21 
cents a pint; what did he receive for the wine? 

Ans. $338.52. 

24. A vintner bought a hogshead of Madeira wine for 
$156.25, and retailed it at 9 cents per gill; did he gain or lose 
on the sale, and how much ? Ans. $25.19 gain. 
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25. A merchant bonght 5184 gills of claret wine at the rate 
of $2.25 per gallon ; what was the cost of the wine ? 

Am, $364.50. 

26. At 13 cents a pint, what would be the cost of 3hhd. 
18gal. 2qt. of sugar-house syrup ? Ans, $215.80. 

27. A boy bought 4 bushels of peanuts at $3.15 per bushel, 
and afterward retailed them at 7 cents a pint ', did he gain or 
lose, and how much ? Ana. $5.32 gain. 

28. At 6 cents a pint, what would be the cost of 13bu. 3pk. 
3qt. of dried apples ? Am. $53.16. 

29. In 679 pints, how many bushels, etc. ? 

Am. lObu. 2pk. 3qt. Ipt. 

30. A boy sold 576 pints of blackberries at the rate of 
S2.15 per bushel ; how much did he get for the berries ? 

Am. $19.35. 

31. A grocer bought 3bu. 2pk. of strawberries at the rate 
of $2.12 a peck, and retailed them at 12 cents a pint; did he 
gain or lose, and how much ? Am. $2.80 loss. 

32. How many seconds in the month of July ? 

Am. 2678400seo. 

33. How many minutes in a leap year ? Ans. 527040min. 

34. Eeduce 2279365sec. to weeks, etc. 

Am. 3wk. 5da. 9hr. 9min. 25seo. 

35. If a locomotive can run Tialf a mile in a minute, how 
far could it run, at this rate, in 3da. 7hr. 25min. ? 

Am. 2382|mi. 

36. In lO*' 15 25", how many seconds? Am. 36925". 

37. In 26135", how many degrees, etc. ? 

Am. 7*^ 15' 35". 

38. At 33^ cents a quire, what would be the cost of a bale 
of paper? ^tw. $66.66|. 

39. How many reams of paper in 6240 sheets ? 

Am. 13 reams. 
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40. A mereliaiit bought 4 great gross of fish-hooks, and sold 
them at 7 cents a dozon ; how much did he get for the hooks 7 

Am. S40.32. 

41. A merchant bought a package of hair-pins containing 
9 gross 7 dozen and four score ; how many pins were in the 
package 7 Ans, 1460 hair-pins. 



COMPOUND ADDITION. 

A&T. 185. Compound Addition is the process of uniting 
two or more oomfound quantities to find their sum. 

The principles which govern the addition of compound 
quantities are the same with those which regulate the addition 
of simple numbers, with the single exception, that in simple 
numbers we mvwriaibly caary 1 for every terij but in compound 
quantities we carry trregitlarly — sometimes 1 for less than ten, 
and sometimes 1 for more than ten. 

Ex. 1. What is the sum of 91b. 6oz. 8dwt. 12gr., 61b. Soi. 
7dwt. 16gr., 31b. 7oz. 9dwt lOgr., and 51b. 9oz. Sdwt ISgr. ? 

Analysis. We write the quantities, pla- 
cing those of the same denomination in the 
same column. We begin to add on the 
right, and we find the sum of the grains 
to be 56. But 56 grains = 2 penny- 
weights, and 8 grains over. We write 
the 8 grains under the column of grains, 25 7 14 8 
and carry the 2dwt. to the next column. 
We now add the numbers in the pennyweights' column, and 
including the 2dwt. carried, we find the sum to be 34dwt. = 
1 ounce and 14dwt. ; we write the 14dwt. under the column 
of pennyweights, and carry the 1 ounce to the next column. 
Adding the numbers in the column of ounces, and including 
the 1 ounce carried, we find the sum to be 31 ounces = 2 



OPXBATION. 
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pounds and 7 ounces. We write the 7 ounces under the 
column of ounces, and carry the 2 pounds to the next column. 
Adding the numbers in the pounds' column, and carrying the 
2 pounds, we find the sum to be 25 pounds, all of which we 
write under the pounds' column, as we cannot reduce it 
^ther. Ans. 251b. 7oz. 14dwt. 8gr. 

From the foregoing Anah/su we derive the 

Rule. 

L WrUe the quantities, placing those of the same denomu 
nation m the same column. 

n. Beginnxng at the right, add the numbers of the lowest 
defMymmation, and divide the smn by the number which is re- 
quired of this denomination to make one of the next higher. 
Write the remainder under this denomination, and carry the 
quotient to the next column. 

ni. Add each column in the sams way through aU tJ^ 
denominations. 

Examples. 

2. What is the sum of £5 6s. 8d. 3far., £7 5s. 9d. 2fa\ . 
£6 9s. 7d. 3far., and £4 8s. 6d. 2far. 7 

Ans. £23 10s. 8d. 2faT. 

3. Find the sum of 9s. 8d. 3fer., 10s. 7d. 2far., 18s. 9d 
3far., and 7s. 8d. 3far. Ans. £2 6s. lOd. 3far. 

4. Add together 81b. 9oz. 8dwt. 12gr., 71b. 8oz. 9dwt. lOgr., 
61b. 7oz. 13dwt. 18gr., and 61b. 6oz. lOdwt. 15gr. 

Ans. 281b. 8oz. 2dwt. 7gr. 

5. A silversmith has four silver goblets of the following 
weights: the first weighs 8oz. 9dwt. 15gr.; the second, 7oz. 
12dwt. 13gr.; the third, 6oz. 16dwt. 12gr.; and the fourth, 
9oi. 8dwt. 17gr. ; what is the entire weight ? 

Ans. 21b. 8oz. 7dwt 9gr. 
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t). What is the sum of 9T. 7owt 3qr. 121b. 18oz., 7T. 6owt 
3qp. 141b. lOoa., and 8T. 15owt. 2qr. 131b. 12oz. ? 

Ans. 25T. lOcwt. Iqr. 161b. 8oz. 

7. Find the Bum of 14cwt. 3qr. 151b. Soz. 12dr., 12owt, 
2qr. 131b. 12oz. 14dr., and IScwt. 3qr. 121b. 9oz. lOdr. 

Am. 2T. 6cwt. Iqr. 161b. 15oz. 4dr. 

8. What is the Bum of 7ft 8? 63 29 13gr., 8ft 5? 73 29 
lOgr., 12ft 65 63 19 12gr., and 8ft 4^ 75 19 13gr.? 

Ans, 37ft 25 43 29 8gr. 

9. A grooer sold 3 casks of Malaga wine : the first contained 
33gal. 3qt. Ipt. 2gi.; the second, 34gal. 2qt. Ipt. 3gi.; and 
the third, 37gal. 3qt. Ipt. 2gi. How many gallons in all ? 

Ans. 106gal. 2qt. Opt. 3gi. 

10. Add 8hhd. 21gal. 3qt. Ipt., 7hhd. 28^. 2qt. Ipt., 
9hhd. 26gal. 3qt., and 6hhd. 15gal. Iqt. Ipt. 

Ans, 31hhd. 29gal. 2qt. Ipt. 

11. A ^umier sold four loads of corn: the first measured 
36bu. 3pk. 7qt. Ipt. ; the second, 34bu. 2pk. 6qt. ; the third, 
38bu. 2pk. 6qt.; and the fourth, 35bu. 2pk. 4qt. What was 
the whole number of bushels ? Ans. 145bu. 3pk. 6qt. Ipt. 

12. Find the sum of 7pk. 6qt Ipt., 6pk. 5qt. Ipt., 5pk. 
7qt., and 6pk. 3qt. Ipt. Am. 6bu. 2pk. 6qt. Ipt. 

13. Add 23da. 12hr. 15min. 12sec., 34da. 17hr. 23min. 
35sec., and 27da. 22hr. 24min. 258eo. 

Am. 86da. 4hr. 3min. 12seo. 

14. Find the sum of 7wk. 5da. 12hr. 20min. 15sec., 6wk. 
Ida 18hr. 25min. 36sec., 5wk. 6da. 23hr. 45min. 56sec., and 
6wk. 7hr. 15min. 9sec. 

Am. 25wk. 3da. 13hr. 46min. 56seo 

15. What is the sum of 8mi. 5fur. 12r. 4yd. 2ft., 6mL 7fiir, 
20r. 5yd. 1ft., and lOmi. 6fur. 25r. 3yd. 2ft. ? 

Am. 26mi. 3fur. 19r. 2yd. 2ft. 

16. A man has three rows of palings: the first measures 
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35yd. 2ft. 7in.; the second, 23yd. 1ft. 9in.; and the third, 
17yd. 2ft. lOin. What is the entire length ? 

An$. 77yd. 1ft. 2in. 

17. A farmer has three fields : the first contains 89A. 3R 
27 sq. rd. ; the second, 114 A. 2R. 18 sq. rd. ; and the third. 
123 A 3K. 24 sq. rd. How many in the three fields ? 

Am. 328A. IR. 29 sq. rd. 

18. Find the sum of 18 cu. yd. 23 cu. ft. 729 cu. in., 
24 cu. yd. 25 cu. ft. 956 cu. in., and 27 cu. yd. 21 cu. ft. 
823 cu. in. Am. 71 cu. yd. 16 cu. ft. 780 cu. in. 

19. What is the sum of 98. 15^ 25' 35", 8S. 16° 18' 28", 
15S. 34*^ 28' 30", and 8S. 7° 13' 15"? 

Am, 42S. 13° 25' 48" 

COMPOUND SUBTRACTION. 

Art. 186. Ex. 1. From £25 7s. 6d. 3far. take £22 4s. 
9d. 2far. 

Arudi/m. We write the less quantity under operation. 
the greater, placing pounds under poui\ds, £ a d far 
shillings under shillings, etc. We then hegin 25 7 6 3 
at the right, and say : 2far. from 3far. leave 22 4 9 2 
Ifar., which we write under the column of 3 2 9 1 
farthings. As we cannot take 9 pence from 
6 pence, we horrow 1 shilling from the 7 shillings of the next 
column, and call the 1 shilling borrowed, 12 pence; adding the 
12 pence borrowed to the 6 pence, we have 18 pence; then 9 
pence from 18 pence leave 9 pence ; which we write under- 
neath the pence. As we borrowed 1 shilling from the 7 shil- 
lings, we, of course, left only 6 shillings remaining. Hence, 4 
shillings from 6 shillings leave 2 shillings; which we place 
under the column of shillings ; then, 22 pounds from 25 pounds 
leave 3 pounds. Am, £Z 2s. 9d. Ifar. 

From the Anali/sis we derive the following 
IT N 
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BULE. 

1. Write the mbtrahend tmder the mirmendj 90 thai the tame 
denamxnationi may $tand in the same column, 

II. B^fin at the right hamdy and suhtract each denomination 
tiparaiely, and write the remainder under the number wb- 
tracted. 

III. If any number in the subtrahend is greater than ite 
corresponding number in the minuend, borrow a unit of the 
next higher denomdnation, and, reducing it to the next Jmoer 
denomination, add it to the number in the minuend, and then 
subtract. Proceed in the same way with each denomiMUiony 
remembering that the number from which a unit has been bor^ 
rowed must be regarded ONE less than it stands. 

Proof. Add the remainder to the subtrahend, just as lo 
simple Subtraction. 

Examples. 

2. From £65 4s. 8d. 3far. take £38 9s. 6d. Ifar. 

Ans, £26 15s. 2d. 2far. 

3. Take £23 5s. 4d. 2far. from £36 3s. 8d. 3far. 

Am. £12 18s. 4d. Ifar. 

4. What is the di£ference between 321b. 8oz. 3dwt. lOgi 
and 171b. 5oz. 8dwt. 5gr. ? Ans, 151b. 2oz. 15dwt. 5gr. 

5. From 481b. 3oz. 9dwt. 12gr. take 291b. 9oz. 6dwt. 5gr. 

Ans. 181b. 60Z. 3dwt. 7gr. 

6. A druggist bought 191b 5? 63 29 12gr. of Epsom salu, 
and after selling 121b 9^ 3^ 19 5gr., how much remained? 

Am. 61b 85 35 19 7gr. 

7. From 221b 8? 43 29 8gr. take 121b 5g 9^ 19 12gr. 

Ans. 101b 25 33 09 16gr. 

8. A merchant bought 23T. 6cwt. 3qr. 81b. of coal; he sold 
15T. 8cwt. Iqr. 171b. ; how much remained ? 

Ans. 7T. 18cwt Iqr. 161b. 



Digitized by 



Google 



COMPOUND QnANTiniS. 196 

9. From 18cwt. 3qr. 101b. 4oz. 8dr. take 12cwt. 2qr. 151b 
2oz. lOdr. Am, 6cwt. Oqr. 201b. loz. 14dr. 

10. A man started on a journey of 75mi. 3^. 9rd. 4jd., 
and after traveling 58mi. 6fur^ 5rd. 2yd., how much farther 
had he to travel ? Am. 16mi. 5fur. 4rd. 2yd. 

11. William had a fishing-line measuring 9yd. Ifl. 5in.| 
and cut off 5yd. 2fl. 9in. ; how much was lefl ? 

Am. 3yd. 1ft. Bin. 

12. A grocer had a cask of Teneriffe wine containing 35gal. 
2qt. Ipt. 3gi., but by accident 7gal. 3qt. Ipt. Igi. leaked out 
how much was left ? Am. 27gal. 3qt. Opt. 2gi. 

13. From 34hhd. 21gal. 3qt. Ipt. take IShhd. 48gal. Iqt 
Ipt. Am. 15hhd. 36gal. 2qt. 

14. A farmer raised 85 bu. 2pk. 5qt. of white wheat, and 
58bu. 3pk. 2qt. Ipt. of red wheat; how much more did he 
raise of white than of red ? Am. 26bu. 3pk. 2qt. Ipt. 

15. A miller bought 256bu. 2pk. 3qt. of com, and aftei 
Belling 129bu. 3pk. 7qt. Ipt., how much remained ? 

Am. 126bu. 2pk. 3qt. Ipt. 

16. A gentleman owned 256 A. 2R. 25 sq. rd. of land, and 
after giving 123 A. 3R. 19 sq. rd. to his son, how much had 
he left? Am. 132A. 3R. 6 sq. rd. 

17. From 512A. IR. 28 sq. rd. 25 sq. yd. subtract 284A 
3R. 23 sq. rd. 18 sq. yd. 

Am. 227 A. 2R. 5 sq. rd. 7 sq. yd. 

18. From 36 cu. yd. 8 cu. ft. 456 cu. in. take 17 cu. yd 
5 cu. ft. 936 cu. in. Am. 19 cu. yd. 2 cu. ft. 1248 cu. in. 

19. What is the difference between 92da. 5hr. 36min. 27seo 
and 45da. 12hr. 23min. 30sec. ? 

Am. 46da. 17hr. 12min. 57scc. 

20. Take 3wk. 6da. lOhr. 45min. 27sec. from 7wk. 4da 
16hr. 25min. 48scc. Am. 3wk. 5da. 5hr. 40min. 21sec. 

21 . A sliip in latitude 48° 23' 48" N. sails southward until 
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her latitude is 32® 34' 26'' N. ; what difference of ktitude has 
she made? An$. 15° 49' 22". 

22. If one place is situated in longitude 65"^ 15' 25" E., and 
another place is in longitude 42® 25' 45" £., what is the differ- 
ence of longitude of the two places ? Ans. 22® 49' 40". 

23. A grocer bought 18bu. of potatoes, and after selling 
7bu. 2pk. 5qt., how many had he left ? 

Analysig. Since there are no pecks and no operation. 
quarts in the minuend, we must borrow 1 x^^ ^ . 
bushel from the 18 bushels, and call the Ibu. 18 
borrowed, 4 pecks; we now borrow 1 peck 7 2 5 
from the 4 pecks, and call the 1 peck bor- 10 1 3 
rowed, 8 quarts ; the minuend will then stand 
thus: 17bu. 3pk. 8qt. Then, 5qt. from 8qt. leave 3qt.; 2pk 
from 3pk. leave Ipk. ; and 7bu. from 17bu. leave lObu. 

Alls. lObu. Ipk. 3qt. 

24. A merchant bought 45 tons of coal, from which he sold 
28T. 12cwt. 2qr. 181b.; how much was leftf 

Ans, 16T. 7cwt. Iqr. 71b. 

25. A lady bought a jar of honey which weighed 231b., but 
the jar itself weighed 31b. lOoz. 12dr. ; what was the weight 
of the honey ? Ans. 191b. 5oz. 4dr. 

26. A vintner bought a cask of wine which held exactly 
36gal., but 4gal. 3qt. Ipt. 2gi. leaked out; how much re> 
mained? Ans. 31 gal. Oqt. Opt. 2gi. 

Art. 187. To find the difference of time between two given 
dates. 

In computing the interest on notes it is frequently nccei»- 
sary to find the interval of time between two given dates. In 
finding these intervals we represent each month by its number 
in the year; i. c, January by 1, February by 2, March by 3, 
and so on. We also uniformly reckon 30 days to each month, 
and 12 months to the year. 
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27. What is the difference of time between April 27, 1869. 
and September 18, 1872 */ 

Anali/m, We write the earlier date under operation 
the later, placing the year first, the number yr mo da 
of the month next, and the day of the month ig72 9 18 
last September being the ninth month, and 1869 4 27 
April the fourth, we write 9 and 4 to repre- 3 4 21 

sent those months. We begin at the right, 
as in other cases of Compound Subtraction. As we cannot 
take 27 days from 18 days, we borrow 1 month from the 9 
months, calling the month borrowed, 30 days; adding the 30 
days to the 18 days, we have 48 days ; and by subtracting the 
27 days from 48 days, the remainder is 21 days, which we 
write underneath. Now, as we borrowed 1 month from the 
9 months, we, of course, left but 8 months -, hence, taking 4 
months from 8 months leaves 4 months ; then 9 years from 12 
years leave 3 years. Ans, 3yr. 4mo. 21da. 

28. What is the interval of time from August 25, 1868, to 
October 16, 1871 ? Ans, 3yr. Imo. 21da. 

29. A man borrowed $500, July 26, 1868, and returned it 
March 13, 1872 ; how long did he keep the money ? 

Ans. Syr. 7mo. 17da. 

30. What is the interval of time from November 18, 1867. 
to May 24, 1872 ? Ans. 4yr. 6mo. 6da. 

COMPOUND MULTIPLICATION. 
Art. 188. Ex. 1. How much barley can be contained in 7 
sacks, each sack holding 4bu. 2pk. 5qt Ipt. 7 

Anali/m. 7 sacks will hold 7 times as operation. 
much as 1 sack; therefore we multiply by ^^ P^ <1^ P* 
7. We begin with the lowest denomination t 

and say, 7 times 1 pint = 7 pints = 3qt., — — r — jr — j 
tnd 1 pint over. We write the 1 pint under 
17 • 
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the pints' oolomn, and carry the 3qt. to the next product 
Then, 7 times 6qt. = 35qt, and the 3qt. we carry make 38qt, 
= 4pk., and 6qt over. We place the 6qt. under the quarts' 
column, and carry the 4pk. to the next product. Then, 7 
times 2pk. = 14pk., and the 4pk. we carry make 18pk. =? 
4bu., and 2pk. over. We write the 2pk. under the pecks' 
column, and carry the 4bu. to the next product. Lastly, 7 
times 4bu. == 28bu., and the 4bu. we carry = 32 bushels, all 
of which we write in the bushels' column. 

Am, 32bu. 2pk. 6qt Ipt 
From the A^icdyns we derive the following 

Rule. 

1. Write the mvMplier under the lowest denomination of (he 
muUiplicandy and multiply each denomination in succession, 

II. Reduce eachproducty writing the remainder, and carry' 
mg the quotient exactly as in Compound Addition. 

Examples. 

2. What would be the cost of 6 pieces of cassimere, each 
piece costing £8 7s. 5d. 3far. ? Ans. £50 4s. lOd. 2far. 

3. A silversmith made 7 pitchers, each weighing 21b. 4oz. 
I2dwt 8gr. ; what was the weight of all the pitchers ? 

Ans, 161b. 8oz. 6dwt. 8gr. 

4. How much wheat in 9 sacks, each sack holding 3bu. 3pk. 
7qt Ipt.? Ans. 35bu. 3pk. 3qt Ipt. 

5. A grocer bought 13 bags of pepper, each bag containing 
)5lb. 7oz. 5dr. ; what was the whole amount ? 

Ans. 4601b. 15oz. Idr. 

6. A merchant sold 17 boxes of tobacco, each box weighing 
3cwt. Iqn 181b. ; how much was the entire weight ? 

Ans. 2T. 18cwt. Iqr. 61b. 

7. A vintner bought 27 casks of Madeira wine, each cask 
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oontainiDg 35gal. 3qt. Ipt; how many gallons, etc. did be 
buy? ^7w. 968gal. 2qt. Ipt 

8. How much corn would grow on 43 acres of land, if each 
acre produced 27bu. 3pk. 5qt. Ipt. ? 

Ans. 1200bu. 2pk. 4qt. Ipt. 

9. How far would a man travel in 15 hours, at the rate of 
32mi. 5fur. 15r. per hour? Am. 490mi. Ofur. 25r. 

10 K a steamship sail 68L. 2mL 3^. 25r. in a day, 
how far could she sail in 13 days? 

Ans. 894L. Imi. 7fur. 5r. 

11. How many acres in 12 lots of land, each lot containing 
45A. 2R. 23 sq. rd. ? Ans, 547 A. 2IL 36 sq. rd. 

12. If a man can travel 35mi. 4^. lOr. 3yd. in a day, how 
&r could he travel in 11 days at the same rate ? 

Am. 390mi. 6fur. 36r. 

13. The average daily motion of the moon is 13° 10' 35"; 
how far does it move in 10 days ? Am. 131** 45' 50". 

14. A druggist has 7 bottles of quinine, each bottle con- 
taining 21b 33 55 29 7gr. ; how much quinine has he ? 

Am. 161b 25 O3 19 9gr. 

15. How much kerosene oil in 9 barrels, each barrel con- 
taining 42gal. 3qt. Ipt. 3gi. ? Am. 386gal. 2qt. Ipt. 3gi. 

16. If it requires 4da. 7hr. 15min. 30sec. for a man to 
travel a certain distance, how long a time would be required 
to go 9 times the distance ? Am. 38da. 17hr. 19min. 30sec. 

17. A tropical year consists of 365da. 5hr. 48min. 48seo. • 
how many days would there be in 12 tropical years? 

Am. 4382da. 21hr. 45min. 36seo. 

18. What would be the weight of 9 silver tea-setS, each set 
weighing 41b. 7oz. 9dwt. 7gr. ? Am. 411b. 7oz. 3dwt. 16gr. 

19. If a carlDad of guano weigh 6T. 7cwt. 3qr. 151b., how 
much would 13 car-loads weigh at the same rate ? 

Am. 83T. 2cwt. 2qr. 201b. 
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COMPOUND DIVISION. 

Aet. 189. Ex. 1. If 5 pieces of cassimere cost £36 7s. 9d 
^fer.; what would be the cost of 1 piece ? 

Aitalysis. It is plain that 1 piece wiU operation. 
cost \ as much as 5 pieces. We must £ s. d. far. 
therefore take | of £36 7s. 9d. 3far., 5 )36 7 9 3 
which is the same as dividing by 5. ^7 5s. 6d. 3far. 
We begin with the highest denomina- 
tion, and say : ^ of £36 is £7, with a remainder of £1 ; we 
write the £7 under the denomination divided, and reducing 
the remainder, £1, to shillings = 20s., and adding the 7s. of 
the dividend, we have 27s. Then, \ of 27s. is 5s., with a re- 
mainder of 2 shillings. We write the 5s. under the shillings' 
column, and reducing the remainder, 2s., to pence = 24d., 
and adding the 9d. of the dividend, we have 33d. Then, ^ 
of 33 pence is 6 pence, with a remainder of 3 pence; we 
write the 6d. under the pence column, and reducing the re- 
mainder, 3d., to farthings = 12far., and adding the 3far. of 
the dividend, we have 15 farthings. Then, \ of 15far. is 3far., 
which we write in its proper place under farthings. Hence, 
we get £7 5s. 6d. 3far. as the cost of 1 piece. 

Ans. £7 5s. 6d. 3far 

Fr jm the Analysis we derive the 

Rule. 

I. Begin with tJie highest defiiominution^ and divide aM m 
simple numlters. 

II. If a remainder occurs^ reduce it to the next lower de^ 
nomination, add to it the number of the same denomination in 
the dividend, if any, and divide a>s be/ore. 

in. Oontinve this operation until aU the numbers have heest 
dmded. 
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Examples. 

2. A farmer sowed 7 acres of land in oats, which produced 
167biL Ipk. 6qt. Ipt. ; what was the yield per acre ? 

Ans. 23bu. 3pk. 5qt Ipt 

3. A silversmith made 6 tankards, weighing 151b. 7oi. 
12dwt. 6gr.; what was the weight of each tankard? 

Ans. 21b. 7oz. 5dwt. 9gr. 

4. A grocer bought 9 casks of Tenerifife wine, holding 
38^al. 2qt Ipt. 3gi. ; how much was in each cask ? 

Ans, 42gal. 3qt Ipt 3gi. 

5. If 10 tierces of rice weigh 58cwt. 3qr. 101b. lOoz., what 
is the weight of one cask ? Ans. 5cwt 3qr. 131b. 9oz. 

6. In 8 days the moon moves over an arc of 105^ 24' 40''; 
how much is her average daily motion ? Ans, 13^ 10' 35". 

7. If 15 yards of English velvet cost £32 lis. lOd. 2£ar., 
what would be the cost per yard ? Ans. £2 3s. 5d. 2&r 

8. A planter sold 8 bales of cotton, the whole weighing 2T. 
2owt. 3qr. 211b. ; what was the average weight per bale ? 

Ans, 5cwt. Iqr. 121b. 

9. A tract of land, containing 294A. 311. 24 sq. rd., was 
divided into 8 equal portions; how much was in each portion? 

Ans, 36A. 3R. 18 sq. rd. 

10. A ship sailed 2010mi. 5fur. 28r. in 9 days; what wa« 
die average distance per day ? Ans, 223mi. 3fur. 12r. 

11. If 12wk. 2da. 3hr. 7min. 308ec. are required for one 
man to do a piece of work, how long would 5 men require to 
d) the same work ? Ans, 2wk. 3da. 5hr. 25min. 30seo. 

12. K 18 cars carry 168T. 2cwt 3qr. 191b. of coal, what is 
the average load on each car ? 

Analysts. When the divisor is more than 12, as in this ex- 
ample, it will be more convenient to employ the method of 
Long Diyision. 
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OPERATION. 
T. cwt. qr. lb. T. cwt qr. lb. 
18)168 2 3 19(9 6 3 8 
162 

6T. rem. 
20 

122cwt. in 6T. 2cwt 
108 

14cwt. rem. 
j4 

59qr. in 15cwt. 3qr. 
54 

5qr. rem. 
25 

1441b. in 5qr. 191b. 
144 

Am, 9T. 6cwt. 3qr. 81b. 

13. A wine-dealer bought 37 casks of Madeira wine, the 
whole containing 1579gal. Iqt. Ipt. 2gi. ; what was the averaga 
quantity in each cask ? Ans. 42gal. 2qt. Ipt. 2gi. 

14. A merchant bought 27 boxes of Havana sugar, the 
whoU weighing 4T. 18cwt. 2qr. 51b. ; what was the average 
weight of each box 7 Ans, 3cwt. 2qr. 151b. 

15. K 32 acres of land produce 698 bushels of corn, how 
much is the yield per acre ? Ans. 21bu. 3pk. 2qt 

Art. 190. In the foregoing examples the divisor has been a 
isimple number; but cases oflben occur in practical business 
where it becomes necessary to divide one compound quantity 
by another. 

16. A commission-merchant has lOT. 8cwt. 3qr. 51b. of 
Peruvian guano, which he wishes to put into sacks, each to 
hold 2cwt. Iqr. 151b. ; how many sacks will it require 7 

Analym, Here the divisor and the dividend are compovmd 
quantities of the same kind \ and since each sack is to contain 
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2owt. l^r. 151b , it is evident that as often as 2cwt. Iqr. 151b. 
is contained in lOT. 8cwt. 3qr. 51b., so many sacks will there 
be. We first reduce each compound quantity to the same de- 
nomination. Reducing 2cwt. Iqr. 151b. to pounds, we have 
240 pounds. Reducing lOT. 8cwt. 3qr. 51b. to pounds, we 
find 20880 pounds. The process will be thus : 

OPERATION. 

240)20880(87 sacks. Am. 
1920 

1680 
1680 

17. A silversmith has 12lb. lloz. 17dwt. of silver, which 
he wishes to make into spoons, each dozen of spoons to weigh 
lib. 5oz. 6dwt. 8gr. ; how many dozen can he make ? 

Ans. 9 dozen. 

18 The average interval from one new moon to another is 
29da 12hr. 43min. 12sec. ; how many new moons, then, can 
occur in 177da. 4hr. 19min. 12sec. ? Ans. 6 new moons. 

19. A miller has 164bu. Ipk. 2qt. of meal, which he wishes 
to pat into bags, each containing 3bu. 2pk. 7qt. Ipt.; how 
many bags will be required ? Ans. 44 bags. 

20 If a locomotive run 27mi. 6fur. 15r. in one hour, how 
long would it occupy in running 333mi. 4fur. 20r., at the same 
rate? Ans. 12hr. 

Promiscuous Questions in Compound Quantities 

Ex. 1. In 4hhd. 12gal. 3qt. Ipt., how many gills? 

Ans, 8476gi. 

2. In 7031 far., how many pounds, etc. ? 

Ans. £7 6s. 5d. 3far. 

3. A grocer bought a cask of bacon weighing 15902 ounces ; 
how many cwt., etc. were in it? Ans. 9cwt. 3qr. 181b. 14oi. 
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4. A silver tea-set weighs 3Ib. 9oz. 8dwt 17gr. ; how nuuij 
grains does it contain ? Ans, 21809gr. 

6. Keduce 18mi. 3fur. 28r. to ft. Ans. 97482ft. 

6. In 2273107sec., how many weeks, etc.? 

Am. 3wk. 5da. 7hr. 25min. 7seo 

7. Keduce 26A. 3R. 29 sq. rd. to sq. rd. 

Ans. 4309 sq. rd. 
^ In 2427 pints, how many bushels, etc. f 

An$. 37bu. 3pk. 6qt. Ipt 
ft. Reduce 51b 83 65 29 to grains. Ans. 33040gr. 

10. A silversmith has a tea-set weighing 2lb. 6oz. 9dwt 
17gr.; a pitcher weighing 21b. 7oz. 12dwt. 18gr.; and a goblet 
weighing lOoz. 15dwt. 19gr. ; what is the entire weight ? 

Ans. 51b. lloz. 18dwt 6gr. 

11. A merchant bought 75gal. 3qt Ipt. 2gi. of Malaga 
wine, and after selling 48gal. Iqt. Ipt. 3gi., how much re- 
mained? Ans. 27gal. Iqt. Ipt 3gi. . 

12. What is the sum of £8 7s. 5d. 3far., £12 5s. 9d. 2far., 
and £13 10s. 9d. 2far. ? Ans. £34 4s. Od. 3far. 

13. From a car-load of coal weighing 9T. 12cwt 2qr. 131b. 
there were sold 5T. 16cwt. Iqr. 181b. j how much was left? 

Ans. 3T. 16cwt. Oqr. 201b. 

14. What is the sum of 9mi. 3fur. 25r. 4yd. 2ft., 12mi. 
7fur. 18r. 3yd. 1ft., and 15mi. 7fur. 24r. 5yd. 2ft. ? 

Ans. 38mi. 2fur. 29r. 2yd. 2ft. 

15. From 7wk. 5da. 12hr. 28min. 35sec., take 4wk. 6da. 
9hr. 32min. 30sec. Ans. 2wk. 6da. 2hr. 56min. 5seo. 

16. A farmer sold 9 sacks of barley, each sack containing 
4bu. 3pk. 5qt. Ipt. ; how much did he sell ? 

Ans. 44bu. Ipk. Iqt Ipt 

17. A merchant paid £45 15s. 8d. Ifar. for 7 pieces of 
velvet; what was the price per piece? 

Ans. £6 10s. 9d. 3fitt 



Digitized by 



Google 



COMPOUND QUANTITIES. 206 

18. A druggist has 6 jars of rhubarb, each containing 2tb 
92 73 29 8gr. ; what la the entire amount ? 

Ans, 16tb 112 63 29 Sgr. 

19 A wine merchant bought 9 casks of Sherry wine, thu 
whole quantity being 323gaL 2qt. Ipt. 3gi.; what was the 
average quantity in each cask? Ans. 35gal. 3qt. Ipt. 3gi. 

20. If one car can convey 9T. 12cwt. 3qr. 141b. of irob, 
how much could be carried on 15 cars ? 

Ans, 144T. 13cwt. Iqr. 101b. 

21. A tract of land containing 1790A. 3R. 16 sq. rd. was 
equally divided among 8 persons ; what was the share of each ? 

Ans. 223A. 3R. 17 sq. rd. 

22. What would it cost to carpet a room 36 feet long and 
24 feet broad, at $1.35 per square yard ? Ans. $129.60. 

23. A market woman sold 5bu. 3pk. 7qt. of tomatoes at 6 
cents a pint; how much did she receive? Ans. S22.92. 

24. A wine merchant sold 42gal. 3qt. Ipt. of Teneriffe wine 
at 8 cents a gill ; how much did he get for the wine ? 

Ans. 8109.76. 

25. If a ship sail 54L. 2mi. 5fur< 24r. in a day, how many 
days would she require to sail 658L. 2mi. 3fur. 8r. ? 

^718. 12da. 

DENOMINATE FRACTIONS. 

Art. 191. A Denominate Fraction is either a common 
fraction, or a decimal whose unit belongs to some denomination 
of a compound quantity. Thus, | of a bushel is a denominate 
fraction^ the bushel being the unit ; •( of a shilling is also a 
denominate fraction, the shilling being the unit. In the same 
way, .25 of a gallon and .375 of an hour are denominate 
fractions. 

Art. 192. Denominate Fractions admit of various ope- 
rations, such as Keduction, Addition, Subtraction, eto. 

18 
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CASE L 

Art. 193. To reduce a compound guantity to a comfMm 
fraction of a higher denomination, 

Ex. 1. Reduce 7gal. 2qt. Ipt. to the fraction of a hogshead. 

Analysis. This question is just the same as if we had asked, 
"What part of a hogshead is 7gal. 2qt. Ipt?*' Reducing 
7gal. 2qt. Ipt. to pints, we find 61 pints; and reducing 1 
hogshead to pints, we have 504 pints. Our question nov> 
might read thus: "What part of 604 pints is 61 pinta?'* 
Since 504 pints make 1 hogshead, then 1 pint is -g^ of a 
hogshead, and 61 pints are 61 times as much = ^^. 

Ans. -^^ hhd. 

It will be observed that in this example we first reduced 
the ^ven compound quantity to the lowest denomination men- 
tioned, and this became the numerator of the fraction. We also 
reduced a unit of the higher denomination to the same de- 
nomination with the numerator, and this became the denomi- 
nator of the fraction. Hence, we have the 

Rule. 
Reduce the given compound quantity to its lowest denommor 
turn for the numerator^ and a unit of the required denomination 
f(yr the denominator^ of the required fraction. 

Examples. 
2. Reduce 2ft. Din. to the fraction of a yard. 

^ns. II = Hyd 

3 Reduce 3qt. Ipt. 3gi. to the fraction of a gallon. 

Ans. I^gal. 

4 Reduce 12s. 9d. 3far. to the fraction of a pound sterling 

Ans. £m = m. 

5. What part of a cwt. is 3qr. 5Ib. 8oz. ? Ans. ifjcwt. 

6. What part of an acre is 3R. 24 sq. rd. ? Ans. -j^A. 
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7. What fraction of a bushel ia 3pk. 5qt. Ipt. ? 

Ans, fjbu. 

8. Reduce 9d. 3far. to the fraction of a shilling. 

Atis. \^8. 

9. Express 5da. 12hr. 36min. as the fraction of a week. 

Ans. Jl^wk. 

10. What fraction of a pound, Troy, is 8oz. 12dwt. 12gr. I 

Am. fflb. 

11. What part of a bushel is 3pk. 6|qt. ? 

Analysis. Reducing 3pk. 6|qt. to quarts, we obtain 30| 
quarts, and reducing a bushel to quarts, we have 32 quarts. 
The question now is, " What part of 32 quarta is 30| quarts ?" 
With the numbers in their present shape we can express the 
answer only as a complex fraction. To avoid this, we reduce 
30-| quarts to thirds of a quart, and we have ^ quarts. We 
also reduce the 32 quarts to thirds, and we have ^ quarts. 
Our question now reads thus : " What part of ^ quarts ia ^ 
quarts ?" We say, ^ of a quart is ^ part of ^ quartp, a«d 
y quarts will be 92 times as much == |^ or ^. 

Atis, J|bii. 

12. Reduce 2fl. 7^in. to the fraction of a yard. 

Ans, "fyd 

13. What part of a pound is lOd. 2|far. ? Ans, ^j^ 

14. What Action of a gallon is 3qt. 1 }pt. ? 

Ans. ftgal. 

CASE II. 

Art. 194. 7b redvxx a compownd qxiantity to a DECIMa* 
of a higher denomination, 

Ex. 1. Reduce 3qt. Ipt. 3gi. to the decimal of a gallon. 

Analysis, Reducing 3qt. Ipt. 3gi. to gills, we have 31 gills j 
and reducing 1 gallon to gills, we have 32 gills. Since 32 
gills = 1 gallon, 1 gill is ^ of a gallon, and 31 gills will be 
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1^ of a gallon ; and changing f^ to a decimal (Art. 147), W6 
have .9G875 of a gallon. Ans. .96875gal. 

From the foregoing AiudysM we derive the 

Rule. 
RediLce the compound qwantity to a common fraction of the 
required denomination; then reduce this fraction to a DECIMAL. 

Examples. 

2. Reduce 3pk. 4qt. to the decimal of a hushel. 

Ans. .875bu. 

3. Reduce Sqr. 101b. 12oz. to the decimal of a cwt. 

Ans. .8575cwt. 

4. Reduce 7s. 6d. 3far. to the decimal of a pound. 

Ans, £.378125. 

5. Reduce 18hr. 36min. to the decimal of a day. 

Ans, .775da, 

6. Reduce 9oz. 15dwt. 18gr. to the decimal of a pound. 

Ans. .8156251b. 

7. Reduce 4yd. 2fl. Gin. to the decimal of a rod. 

Ans. .878787 + r. 

8. Reduce 3R. 25 sq. rd. to the decimal of an acre. 

Ans. .90625A. 

9. Reduce 5qt. Ipt. to the decimal of a peck. 

Ans. .6875pK. 

10. Express 7mi. 4fur. 20r. 2yd. decimally, making the 
ittile the unit. Ans. 7.5636363 + mi. 

11. Express 35gal. 2qt. Ipt. decimally, making the gallob 
the unit. Ans. 35.625gal. 

12. Express 29cwt. 2qr. 61b. 4oz. decimally, making the 
cwt. the unit. Ans. 29.5625cwt. 

CASE III. 
Art. 195. To reduce a fraction of a higher denomination 
to its value in wlwle numbers of LOWER denominations. 
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Ex. 1. Reduce f of a pound, Troy, to its yalue in oanoei, 
etc. 

Anali/8i$. Since 1 pound ib equal to 12 ounces, f of a pound 
b f of 12 ounces = ^ ounces = 6 ounco*, and | of an ounce 
over. Again, since 1 ounce is equal to 20dwt., | of an ounce 
is I of 20dwt. = i^itdwt., or 13dwt. and | of a dwt over. 
Ijastlj, since Idwt. is equal to 24 grains, | of a dwt. is f of 
24 grains =^ grains, or 8 grains. Hence, the value of f of 
a pound, Troj, is 6oz. 13dwt. 8gr. An$. 6oi. 13dwt. 8gr, 

Note. — ^The teacher will find it a yery profitahle exercise to 
make his pupils write each step of the Analysis in a series of 
Equations, thus : 

lib. =12 ounces. 

^ib. = y ounces. 

I^lb. = y ounces = 6 ounces and | of an ounoe. 
Again, loz. = 20dwt. 

|oz. = Ydwt. 

|oz. = i^wt. = 13dwt. and | of a dwt. 
Lastly, Idwt. = 24gr. 

^wt. = Vg^- 

fdwt. = Vgr. = 8gr. 

Ans. 6oz. 13dwt 8gr. 

Examples. 

2. Reduce } of a pound sterling to its value in shillings^ 
etc. Am. 15s. 6d. 2}far 

3. What is the value of |^ of a cwt. ? 

Ans. 3qr. 181b. 12oz. 

4. What is the value of J of a week ? 

Ans. 5da. lOhr. 40min. 

5. What is the value of ^ of a hogshead H 

Am. 66gal. 2qt. Ifpt 

6. What is the value of ^ of a pound, Troy ? 

Am. 8oz. 11 dwt. lOfgr. 
IS* o 
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7. Whal is the value of | uf a day? Am. 211ir. 20mia 

8. Keduco -f^ of & furlong to its value in rods, etc. 

Ans. 21r. 4yd. Ijfl. 6in. 

9. What 18 the value of |f of a bushel ? 

Ans. 3pk. 3qt. l^^pt. 

10. What is the value of | of a pound, Troy ? 

Am. 9oz. 12dwt 

11. What is the value of | of a degree ? Am. 33' 20" 

CASE IV. 

Aet. 196. To reduce a DECIMAL of a niOHEB Jenammation 
to whole numhers of a lower denonwiation, 

Ex. 1. lloduce .724 of a pound, Troy, to its value in ounces, 
etc. 

Anafygis, In .724 of a pound there are 12 operation. 
times as many thousandths of an ounce, which .7241b. 
gives 8 whole ounces, and 688 thousandths of an ^^ 

ounce. Then in 688 thousandths of an ounce 8.688oz. 

20 
there are 20 times as many thousandths of a zY 

pennyweight, which gives 13 whole penny- l^-760awi. 

weights, and 760 thousandths of a pennyweight. ^ 

Then in 760 thousandths of a pennyweight \f.9(\ 

there are 24 times as many thomandths of a TqqTa 

grain, which givas 18 whole grains, and 240 

thousandths of a grain over. We have, therefore, as the rt*- 

iult. Am. 8oz. 13dwt. 18.240gr. 

Examples. 

2. Reduce .785da. to its value in hours, etc. 

Am. 18hr. 50min. 24seo. 

3. Change .965gal. to quarts, etc. 

Am. 3qt. Ipt. 2.88gi. 
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4. Eeduce .742cwt. to quarters, etc. 

Ans. 2qr. 241b. 3oz. 3.2dr. 
6. Reduce .9625bu. to pecks, etc. Am. 3pk. 6qt. 1.6pt 

6. Reduce .6875wk. to days, etc. 

Ans. 4da. 19hr. 30min. 

7. Change £.89 to shillings, etc. Ans. 17s 9d. 2.4far. 

8. Change .495T. to cwt., qr., etc Am. 9cwt. 3qr 151b. 

9. What is the value of £8.785 ? 

Ans. £8 15s. 8d. 1.6far. 
10. What is the value of 15.9375cwt. ? 

Am. 15cwt. 3qr. 181b. 12oz. 

CASE V. 

Art. 197. To reduce a fraction of a lower denominaflon 
to another of a higher den/rniinatum. 

Ex. 1. Reduce -| of a gallon to the fraction of a hogshead. 

Analysis. This question is just the same as if we had asked, 
" What part of a hogshead is ^ of a gallon V Since 63 gal- 
lons = Ihhd., then 1 gallon is ^ of 1 hogshead ', and ^ of a gal- 
lon is -I as much = j^ of a hogshead ; and f of a gallon wiH 
be 5 times as much = ^^ of a hogshead. Ans. -j^hhd. 

2. What part of a mile is ^ of a yard ? 

Analysis. Reducing 1 mile to yards, we have 1760 yards. 
Then 1 yard is x^j^ of a mile ; and \ of a yard is \ as much 
= ^g|40 of a mile ; and { of a mile will be 7 times as much 
= TtJtif 0^ a mile. Ans. yyhi^mi. 

The above example might have been exhibited under the 
ftwrm of a series of Equations, thus : 

operation. 
1760yd. = Imi. 
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Examples. 
H Reda% f of a pint to the fraction of a bushel. 

Ans. :||ybu. 
4. What port of a shilling is f of a farthing ? 

6. What part of a pound, Troy, is |f of a dwt. ? 

Ans, ^Ib. 

6. What part of a day is { of a minnte ? Aks. y^Vr^^- 

7. What fraction of a ton is ^ of a pound ? 

Ans, ^T. 

8. What fraction of a pound sterling is -{-I of a penny ? 

Ans. £^, 

9. What part of an acre is -^ of a square yard ? 

-^ns. 7tW^> 

CASE VI. 

Art. 198. To reduce a /ractum of a higher denomkui' 
non to another of a lower denonUnatum, 

Ex. 1. Keduoc y^^ of a mile to the fraction of a yard. 

Analysis. This question is the same as to ask, '' What part 
of a yard is yg^ of a mile ?" Reducing 1 mile to yards, we 
have 1760 yards. Then y^^ of a mile is the same as j^tv 
of 1760 yards = ttHJ^^- = iJ^ ^^' f jd. 

2. Keduoe ytW ^^ ^ pound sterling to the fraction of a 
penny. 

Analysis. Reducing 1 pound to pence we have 240 pence 
Then y^W ^^ ^ pound is the same as y^^ ^^ ^^^ pence ; but 
(^^ of 240 pence is ^\fg of a penny, and y^^ is 7 times aa 
nuch = Ifig of a penny = ^ of a penny. Atis. ||d. 

OPERATION. 

£1 == 240d. 
*TTTnr ^^^ 'Trss^' 
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Examples. 

3. Eeduce jfj of a bushel to the fraction of a pint. 

An8. |pt. 

4. Eedace Y^n ^^ ^ hogshead to the fraction of a quart. 

Ans. |qt. 
5 Eeduce ^H^ of a pound, Tro j, to the fraction of a dwt 

Ans, l^wt. 
^. Eeduce y^^ir ^^ ^ 7^^^ ^ ^^^ fraction of an inch. 

Ans. -^in. 
/. Eeduce ^^g ^^ ^^ ^^^® ^ ^^ fraction of a sq. rd. 

Ans, 14 8<1- rd. 

8. Eeduce y^Vr ^^ ^ ^^J ^ ^^^ fraction of a minute. 

Ans. ff min. 

9. Eeduce j|^ of a shilling to the fraction of a farthing. 

Ans. ^far. 

ADDITION OF DENOMINATE FEACTIONS. 

Abt. 199. Ex. 1. What is the sum of J of a pound, Troy, 
I of an ounce and J of a pennyweight ? 

Analysis. In their present shape we cannot add them. We 
ma^, however, reduce them to integral quantities of lower de- 
nominations, and then add them. By Case III., } of a pound 
is equal to 9oz. 6dwt. 16gr., ^ of an ounce is 6dwt. 16gr., and 
J of a pennyweight is 21 grains. Hence, the question is re- 
duced simply to finding the sum of 9oz. 6dwt. 16gr., 6dwt 
IGgr , and 21 grains. The process may be exhibited thus : 





OPERATION. 








oz. 


dwt. 


gr. 




Jib. 


= 9 


6 


16 




ioz. 


= 


6 


16 




|dwt. 


= 




21 






9oz. 


14dwt 6gr 










Ans 9oz. 


14dwt.5eL 
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2. Wliat is the sum of .3675 of a day, .875 of an honr and 
.45 of a minute ? 

Anahfsis. By Case IV. (Art. 196), .3675da. may be reduced 
to 8hr. 49min. 12sec., .875hr. may be changed to 52min. 
SOaec., and .45min. to 278ec., after which the several quanti- 
ties may be added according to the Eule for Compound Addi- 
tion. The whole process may be thus shown : 

OPERATION. 

hr. min. sec. 

.3675da. =8 49 12 

.875hr. = 52 30 

.45min.=: 27 

9hr. 42min. 9sec. 

Ans, 9hr. 42min. 9Beo. 

Examples. 

3. Add ||cwt. -jJ^r. and fib. Am. 3qr. 241b. 8oz. 

4. Add f hhd. f |gal. and |qt. Am. 53gal. 2qt. Opt. Igi. 

5. Add £| Ifs. and f d. Am, 13s. 4d. 2far. 

6. Add |wk. Ifda. and |hr. 

Am. 6da. 16hr. 16min. 40sec. 

7. Add £.3125 .5625s. and .75d. Am, 6s. lOd. 2far. 
3. Add .375hhd. .4375gal. and .875qt. 

Am. 24gal. Iqt. Opt. Igi. 



mBTRACTION OF DENOMINATE FRACTIONS. 

Art. 200. The preliminary operations required in the Svb^ 
i Miction of Denominate Fractions are precisely the same with 
those required in the Addition of those fractions. We first 
reduce the fractions to whole numbers of lower denominations, 
MJid then subtract as in Compound Subtraction. 
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fix. 1. From £|f take ffs. 

OPERATION 

8. d. far. 
£H = B 4 2 
H8. = _9_3 

88. Cd« 3far. 

Am. 88. 6d. 3far. 

2. From fib., Troy, take {os. ilnt. 9oz. 15dwt. 20gr. 

3. From |cwt. take |qr. Am. Iqr. 151b. lOoi. 

4. From fla. take }br. Ans. 12hr. 27min. 30sea 

5. From ||mi. take Siiir. 25r. Ans. 3fur. 35r. 

6. From .9375bu. take 2pk. 3qt Ipt 

Ans. Ipk. 2qt Ipt. 



LONGITUDE AND TIME. 

Article 201. The sun in hi8 apparent daily coarse from 
east to west passes over 360^ of longitude in a day, or 24 
hours ; then, in 1 hour, he passes oyer -j^ of 360^, = ^f^^ = 
15°; in 1 minute he passes over ^ of 15°,=^*= J* =15'; 
and in 1 second he passes over ^ of 15', = ^' = J' = 16". 
Hence, we have the following 

TABLE OF LONGITUDE AND TIME. 
15° of longitude = 1 hour of time. 
15' of longitude = 1 minute of time. 
15" of longitude = 1 second of time. 
When the sun is directly over the meridian of any given 
place, it is noon at that place, and to all places edst of this 
the time is past noon, and to those west of it it is before noon. 
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Henoe, if we know the time at any place, to find the time at 
any other locality we add the difference of time if the place 
18 ecu/, or iubtraet when it is toest. 

CASE I. 

Art. 202. 2b fijid the difference of longitude hetween twt^ 
placee token their difference of time te given. 

Ex. 1. The difference of time between two places is 5hr 
3min. 28ec. ; what is their difference of longitude f 

Anafytis, By the table we see that 1 

second of time == 15" of longitude, and operation. 

therefore 28ec. of time = 2 X 15" = 30" 5hr. 3min. 28ec. 

of longitude. Also, from the table, Imin. 

TS** 45 30 
of time = 15' of longitude; hence, 3min. 

of time = 3 X 15' = 45' of longitude; and as 1 hour = 15® 

of longitude, then 5 hours = 5 X 15** = 75® of longitude. 

Hence, our result is 75® 45' 30". 

Therefore, to change time into longitude tee nmply mvltipfy 

by 15 a$ in other compound quantities. 

Examples. 

2. The difference of time between two places is 2hr. lOmin. 
22sec. ; what is their difference of longitude ? 

Ans. 32® 35' 30". 

3. The difference of time between Springfield, Mass., and 
Indianapolis is 58 minutes ; what is their difference of longi- 
tude? J.7M. 14®30'. 

4. The difference of time between Boston and Savannah is 
40m. 16sec.; what is their difference of longitude f 

Am. 10® 4'. 

5. If Boston is in longitude 71® 4' W., what is the longi- 
tude of Savannah ? Ans, 81® 8' W. 

6. The longitude of Philadelphia is 75® 10' W., and the dif- 
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ference of time between it and Montgomery is 44m. 52seo. ; 
what is the longitude of Montgomery ? Am. 86"* 23' W. 

7. A ship sailed from Norfolk, longitude 76"* 19^ W., toward 
Liverpool. Out on the ocean the captain took an observation, 
and found the local time to be 20 minutes past 5 P. M., while 
his chronometer, which showed Norfolk time, indicated 15min. 
afler 3 P. H. ; what was the longitude of the ship f 

Ans. 45« 4' W. 

8. Yicksburg is in longitude 90^ 54' W., and the di£ference 
of time between it and Albany, N. Y., is Ihr. 8m. 36seo.; 
what is the longitude of Albany ? Ans. 73*^ 45' W. 

9. The difference of time between Greenwich and Portland, 
Me., is 4hr. 41mb. 4sec. ; what is the longitude of Portland 1 

Ans. 70^ 16' W. 

10. The difference of time between Philadelphia and Jack« 
sonville, Fla., is 20min. 2sec. ; what is their difference of longi« 
tude? J.rw..5<> 0' 30". 

11. Two persons observed an eclipse of the moon. One no- 
ticed its commencement, at 38min. past 8 P. H., and the other 
saw it 52min. past 9 P. M. ; what was the difference of longi- 
tude of the two observers ? Ans. 18® 30'. 

CASE 11. 

Art. 203. To find the difference of time between two places 
when their difference of longitude is given. 

Ex. 1. The difference of longitude between two places is 
60® 30' 45"; what is their difference of time ? 

Analysis. By the table, 15® of longi- 
tude = 1 hour, hence in 60® of longi- operation. 
tude there will be ^^ as many hours = 15 )60® 30' 45" 
}f = 4 hours. Again, as 15' of longi- 4hr. 2m. 38eo. 
tude = 1 min. of time, then 30' of longi- 
tude x= -^ as many min. of time = ^ = 2min. of time ; and 
19 
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as 15'' of lon^tude = Isec. of time, thea 45"= ^ as mahj 
aeo. of lime, =3 seconds. Hence, we obtain 4Iir. 2min. 3seo. 
as our result. Hence, to change longitude into time toe simply 
divide by 16. 

Examples. 

2. The difference of longitude of two places is 48^ 20'; 
what is their difference of time ? Ans. 3hr. 13m. 208eo. 

3. The longitude of Burlington, Vt., is 73*^ 15' W., and 
Denver is 105** 4' W. ; what is the difference in time of the 
two places? "Ans, 2hr. 7min. 16sec. 

Note. — First find the difference of longitude, and then 
change this into time. 

4. When it is 10 o'clock a. m. at Burlington, what is the 
time at Denver ? Ans, 52min. 448ec. past 7 A. M. 

5. When it is half-past 11 a. m. at Denver, what is the time 
at Burlington 7 Ans. 37min. 16sec. after 1 P. M. 

6. The longitude of Boston is 71*^ 4' W., and that of Sa- 
vannah is 81** 8' W. ; when it is noon at Savannah, what is 
the time at Boston 7 Ans, 40min. 16sec. after noon. 

7. New Haven is in longitude 72** 57' W., and San Fran- 
cisco is 122^ 26' 15" W. ; what is the time at San Francisco 
when it is 40 minutes after 9 A. M. at New Haven ? 

Ans. 22min. 3sec. after 6 A. sic. 

8. Louisville, Ky., is in longitude 85"* 52' W., and Port- 
land, Me., \A 70** 16' W. If a man should set his watch to 
Portland time, and travel to Louisville, would his watch he 
too fast or too slow for the Louisville time, and how much 7 

Ans. Too fast hy Ihr. 2m. 24sec. 

9. The longitude of St. Petershurg is 30^ 45' E., and Gal- 
veston is 94^ 50' W.; how much earlier will the sun reach the 
meridian of St. Petershurg than that of Galveston ? 

Ans, 8hr. 22min. 20sec. 
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Note. — ^When one place is in longitude E., and another in 
longitude W., their difference of longitude will be found by 
adding the two longitudes. 

10. The Cape of Good Hope is in longitude 18^ 29^ E., and 
Washington is 77® 1' W. j what is the difference of time be- 
tween the two places f Am. 6hr. 22min. 

11. Pike's Peak is in longitude 104® 59' W., and Augusta, 
Gk., is in 81® 54' W. If a man should set his watch to the 
time of the Peak, and travel to Augusta, would his watch, as 
compared with the Augusta time, be too fast or too slow, and 
how much f Ans. Too slow by Ihr. 32min. 20seo. 



PERCENTAGE. 

Article 204. Per Cent, b from the Latin phrase per cenr 
tunty and means hy the hundred; thus, 7 per cent, signifies 7 
of every hundred, and may mean 7 dollars of every hundred 
doUarSy or 7 busJids of every hundred biishelsy or 7 horses of 
every hundred horses^ etc. 

Art. 205. The symbol, %, is very generally used by mer- 
chants and bankers to represent the words per cent. ; thus, 6% 
signifies 6 per cent.; 9% is read 9 per cent. 

Art. 206. Per Cent, may be expressed either as a common 
traction or as a decimal. Thus, 8 per cent, may be written 
either j^ or .08 ; 5 per cent, may be expressed as jf^^ or .05 
The usual custom is to express it decimally. 

1 per cent, is expressed thus, .01. 

2 « « « .02. 

3 « « « .03. 
6 « " « .05. 

10 « « « .10. 
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l^per cent, is expressed thus, .14. 
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Art. 207. Kate Per Cent, is the number which expresses 
how many hundredths of a quantity are to be taken. 

Art. 208. Percentaqe is the amount obtained by taking a 
certain per cent, of any given quantity. 

Art. 209. Under Percentage are included Commission, 
Brokerage, Insurance, Interest, Banking, Discount, etc. 

Ex. 1. A gentleman had $975, and spent 9% of it for 
board ; how much did he spend ? 

Anulysis, Since 9% is the same as y{^, or operation. 
.09, it is plain that the gentleman must have $975 

spent -rf ^ of $975 ; but ^ of $975 is $9.75, :09 

and yf^ is 9 times as much = $87.75. $87.75 

Ami, $87.75. 

Note. — In this example 9 is the rate per cent., and 
$87.75 is the percentage. 
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"Z. A farmer shipped 475 bushels of wheat operation. 
to market, but on the way 7% of it was wasted; 475bu. 

how many bushels were wasted ? .07 

Anali/m, 1% of 475bu. is 4.75bu., and 7% 33.25bu. 
78 7 times as many bushels = 33.25 bushels. 

Ans. 33.25bu. 

Note. — ^Here 7 is the rate per cent., and 33.25bu. is the 

PSROENTAOE. 

Hence, to find the percentaqe on any quantity we have 
the 

Rule. 

Multiply the guantity hy the rate per cent,, expressed deci- 
maHyj and point off the product as in Decimals. 

Examples. 

3. A cotton-buyer invested $3875 in cotton, and sold it at a 
profit of 7% ; what was his entire profit? Ans, $271.25. 

4. A gentleman paid 9% for the rent of a house valued at 
$5675 ; what was the rent ? Ans. $510.75. 

5. A dealer in coal bought 9325 bushels, but in getting if 
to market bfo was wasted ; how much was wasted ? 

Ans, 466.25bu. 

6. A ship loaded with 2275 boxes of goods was overtaken 
by a storm, when the sailors threw overboard 16% of the 
cargo; how many boxes were saved? Ans, 1911 boxes. 

7. A drover at Cincinnati bought 725 hogs, but on the way 
to market lost 4% of them ; how many were left ? 

Ans, 696 hogs. 

8. A gentleman borrowed $1825, and paid 7% for the use 
of it; how much did he pay? Ans, $127.75. 

9. A grocer bought 4275 bananas, but 12% of them spoiled ; 
how many were left ? Ans. 3762 bananas. 

10. In a barn 6296 bushels of wheat were stored. The 

19* 
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barn having taken fire, 12^% of the wheat was lost; how 
much was saved? Ans, 5509b a. 

11. A shepherd having 445 sheep lost 20% of them by 
disease daring the year ; how many had he remaining ? 

Ans. 356 sheep. 

12. A merchant with 5625 dollars went to Philadelphia, 
where he invested 17% in groceries, 43% in dry goods, 12% 
in clothing and the remainder in shoes ; how much did he in« 
▼est in each article ? 

Ans. $956.25 groceries; $2418.75 dry goods; 
$675 clothing; $1575 shoes. 

13. A locomotive drawing 324 passengers had a collision, by 
which 16}% of the passengers were injured; how many were 
injured? Ans, 54 passengers. 

14. A planter has 480 acres in cultivation — 37^% is planted 
in corn, 43f % in cotton and the remainder in wheat; how 
many acres of each article ? 

Ans. 180 corn ; 210 cotton ; 90 wheat 

15. A merchant bought 5 casks of Madeira wine, each cask 
containing 45gal., at $2.75 per gallon, and sold it at a loss of 
8% ; what was the entire loss? Ans. $49.50. 

16. What must be a clerk's salary that 12% of it may bt. 
$144? 

Analysis. If 12% of his salary is $144, then 1% of it u 
^ of $144 = $V^ = $12; and if 1% is $12, then 100%, 
or the whole salary, is 100 times as much = $1200. 

Ans. $1200. 

17. If 8% of a number is 128, what is the number? 

Ans. 1600. 

18. If 15% of a merchant's stock in trade is $975, how 
much is his entire stock ? $6500. 

19. If 7% of an army is 2961 men, what is the entire 
strength of the army? Am. 42300 men. 
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20. A planter sold 52 bales of cotton, which was 13^ of 
Lis entire crop ; what was his whole crop ? Ans. 400 bales. 

21. Of the trees in an orchard, 56 are peach trees, and 
these are 8% of the whole; how many trees in the orchard? 

Am. 700 trees. 

22. What is that number of which 168 is 14% ? 

Ans, 1200. 

23. A grocer bought 840 pineapples. During the first week 
he sold 16|% of his stock, and in the second he sold 25^ of 
the remainder; how many had he left? 

Analysis. 16f % of 840 pineapples is 140 pineapples. He 
therefore sold 140 pineapples the first week. Taking 140 
from 840, we see that he had 700 pineapples left. During 
the second week, he sold 25% of what remained; 25% of 
700 pineapples is 175 pineapples. Taking 175 pineapples 
from 700 pineapples, we see he had 525 pineapples left. 

Ans. 525 pineapples. 

24. A gentleman deposited $750 in bank ; at one time he 
drew out 18%, and afterward drew out 20% of the remainder ; 
how much was still left in the bank ? Ans. ^92. 

25. In an orchard containing 540 fruit trees, 10% died the 
first year, and 16|% of the remainder died during the second 
year ; how many trees still remained ? Ans. 405 trees. 

26. A farmer had 720 bushels of wheat. At one time he 
sold 10% of his stock; at another time he sold 16|% of the 
remainder; and finally, 20% of what still remained; how 
many bushels had he left? Ans. 432bu. 

27. Of the trees in an orchard, 22^% bear cherries, 12^% 
bear figs, 50% bear peaches, and the remaining 45 bear plums; 
how many trees in the orchard ? 

Analysis. As 100% represents the whole of a thing, and as 
the cherries, figs and peaches make up 85%, hence the plums 
most be 15%. Then, if 15% of the orchard is 45 trees, 1% 
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of the orchard is ^ of 45 trees == ^ trees, or 3 trees ; and 
100^, or the entire orchard = 100 times as many trees = 
300 trees. Ans, 300 trees. 

28. A gentleman being asked what was the value of his 
property, said that he had 30% of it in bank, 33^% in a 
&ctorj, 16} in real estate, and the remainder, worth $6950, 
mm invested in land ; what was the value of his property f 

Ans. $34750. 

29. A farmer has 35^ of his land planted in corn, 12^% 
in wheat, 13^ in oats, 27^% in cotton, and the remainder, 
containing 54 acres, is devoted to pasturage ; how many acres 
in the farm ? ' Ans, 450 acres. 

30. Five gentlemen jointly built a school-house. The first 
contributed 17% of the money; the second, 28% ; the third, 
32% ; the fourth, 15% ; and the fiith paid $144; what was 
the cost of the house ? Ans. $1800. 

31. 12% of 450 is 15% of what number? 

Analysis, 12% of 450 is 54. Then, since 15% of a certain 
number is 54, 1 % of the number is ^ of 54 = ^, and 100%, 
or the whole number, is 100 times as much = ^H^ , or 360. 

Ans. 360. 

32. 12% of 625 is 21% of what number? Ans. 300. 

33. 16}% of 432 is 18% of what number? Ant. 400. 

34. 33}% of 168 is 16% of what number? Ans. 350. 

35. 15% of how many pounds will produce 372 pounds? 

Ans. 2480 pounds. 
36 8% of how many dollars will produce $78.72 ? 

Ans. $984. 

37. 7% rf how many pounds will make 47.25 pounds? 

Ans. 675 pounds. 

38. A gentleman owes $425, and has only $255 with which 
to pay it ; what per cent, of the debt can he pay ? 

Analysis. If he pays $1, he pays -^ of the debt, and if 
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he pays $255, he pays 255 times as much = J|-f = |, and 
reducing f to a decimal, we have .60 = 60 per cent. 

Ans, 60%. 

39. What % of an acre is 48r. ? Ans. 30%. 

40. What % of a hushel is 18qt. ? Ans. 56J%. 

41. What % of a yd. is 2ft. Sin. ? Ans, 75%. 

42. What % of a gal. is 3qt. 1 pt. ? Ans, 87^%. 

43. What % of a day is 8hr. 40min. ? Ans, 36|%. 

44. What % of £1 is 8s. 6d. ? Am. 42|%. 

45. What % of a mile is 88yd. ? Ans. 5%. 

46. What % of $5 is 40 cents? Ans. 8%. 

47. What % of I is ^? 

Anafysis. | = M; i = A- Then ^ is ^ of ^, and ^ 
is ■^, which, reduced to hundredths^ gives .63^ = 53^%. 

Ans. 53^%. 

48. What % of f is i? Am. 56^%. 

49. What % of f is I ? Ans. 83^%. 

50. What % of f is ^? Ans. 80%. 

51. What % of I is ^ ? Am. 11^%. 

52. What % of 2| is 2i? Ans. 84|%. 

53. What % of II is H? Ans. 80%. 

54. A ship laden with 1060 barrels of flour was overtaken 
by a storm, and 371 barrels were thrown overboard ; what per 
cent, of the flour was saved? Ans. 65%. 

55. A farmer had 450 sheep, and after a certain time they 
had increased to 531 ; what was the rate % of increase ? 

Ans. 18%. 

56. A man had $876 deposited in bank, and drew out a 
certain % of his money, when onl/ $730 remained ; what % 
did he draw out? Ans. 16J%. 

57. At what rate % of itself must 924 be decreased to b^ 
come 785.4? ^n«. 15%. 
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COMMISSION AND BROKERAGE. 

Art. 210. An agent, factor or commission merchant 
is a person who buys or sells goods or who transacts business 
for others. 

Art. 211. Commission is the fee or percentage allowed to 
an agent, factor or commission merchant. 

Art. 212. A broker is a person who deals in money, stocks, 
bills of exchange, etc. The commission paid to a broker is 
called brokerage. 

Art. 213. Commission and brokerage are usually reck- 
oned at a certain per cent, on the amount of money employed 
in any particular transaction. 

Ex. 1. An agent in Boston buys $4276 worth of silks for a 
merchant in Atlanta; what is the agent's commission, at 2^%? 

Analym, If on $1 he receives 2^^, or .02^, then on $4276 
he receives 4276 times as much = $4276 X .02^ = $95.71. 

2. Find the commission on $4096 at 2f %• 

Ans. $112.64. 

3. A broker sells a bill of exchange worth $6448 ; what is 
his brokerage at 1|%? Ans. $88.66. 

4. A lawyer collects $3575.40 for a client ; what is his com- 
mission at 5%? Am. $178.77. 

5. A broker sells a bill of exchange worth £5150 ; estimat- 
ing the pound sterling at $4.86, and allowing the broker |%, 
what is the amount of his brokerage ? Am, $1 87.71 f. 

6. A commission merchant sells 152 boxes of tobacco, at 
$37 a box; how much is his commission at 3^%? 

Am, $182.78. 

7. What is the brokerage on $9352 at |%? Am, $35.07. 

8. A factor sells 345 bales of cotton, averaging 5121b., at 
9f cents a pound; what is his commission at 1|%? 

Am, $289.80. 
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9. An agent receives $35.04 commission for buying shoes 
at an allowance of 4% on the purchase; what amount of shoes 
does he purchase ? 

Analysis. Let 100% = Amount of purchase, 

4% = $35.04 = Agent's commission. 
1%=$8.76. 
100% =$8.76 X 100 = $876. 

Proof. $876 X .04 = $35.04. 

10. An agent receives $18.75 for selling fruit at 3% oom« 
mission ; what is the value of the fruit ? Aub. $625. 

11. If at 5 % the administrator of an estate receives $473.25, 
how much is the estate ? Ans. $9465. 

12. A broker received $216 for buying stocks at f % bro- 
kerage ; how much stock did he buy ? Am. $57600. 

13. A manufacturer in Lowell sends $988 to his agent in 
Savannah to buy cotton and pay his commission on the pur- 
chase; what is the agent's commission at 4%, and how much 
does he expend in cotton ? 

Andlym. Let 100% = Amt. expended for cotton. 

4% = Agent's commission, 
100% + 4% = 104% = $988 = Entire amt sent 

l%=$ff| = $9.50. 
100% = $9.50 X 100 = $950. 

4 % = $9.50 X 4 = $38 = Agent's com. 

14. A college in Georgia sends to its agent in New York 
$750 with which to purchase apparatus, including, also, the 
agent's commission at 5%; how much does the agent expend 
for apparatus ? Ana. $714.28f . 

15. A factor receives $1611.95 with which to purchase sugar. 
After deducting his commission of 3%, how much does he lay 
out in sugar ? Am. $1565. 

16. What rate % does a commission merchant charge who 
receives $30.24 for selling $756 worth of fruit? 
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Analyns, If on $756 the commission is $30.24, then on $1 
it is T^ of $30.24 = $a^ = $0.04 = 4%. Ans, 4%. 

17. If an agent receives $33.74 for selling $964 worth of 
flour, what is his rate %? Am, Z\%» 

18. If the hrokerage for selling 64 shares of railroad stock 
at $97.50 per share is $85.80, what is the rate %? 

Am, 1|%. 

19. A factor receives $50.40 for selling 336 barrels of flour 
at $6| a barrel; what is the rate ^? Aim, 2^%. 

20. A commission merchant sells 185 barrels of apples at 
$3.20 per barrel, and, reserving his commission, remits $572.76; 
what is the rate of his commission ? Am, 3^%. 

21. An agent receives $126 for selling 96 bales of cotton at 
$52.50 a bale; what is the rate %? Am, 2^%, 

INSURANCE. 

Aet. 214. Insurance is security against loss or damage, 
guaranteed by one party to another, in consideration of a 
stipulated price paid by the latter to the former. 

Art. 215. The written contract between the parties is called 

a POLICY. 

Art. 216. The price paid for insurance is called the frs- 

MIUM. 

The PREMIUM paid for insurance is usually reckoned at a 
certain per cent, on the property insured. 

Ex. 1. What would be the annual premium for insuring a 
house valued at $9756, at 2 per cent. ? 

Anali/sis, If on $1 there is paid 2 per cent., operation. 
or .02, then on $9756 there must be paid 9756 $9756 

times Bs much = $9756 X 02 = $195.12. j02 

Am, $195.12. $195.12 
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2. What annual premium must be paid for insuring a house 
worth $7850, at 2} per cent ? Ans. $176.62f 

3. What annual premium at 1^ per cent, must be paid for 
insuring a house valued at $4275, and furniture worth $975 ? 

Ans. $78.75. 

4. A ship from New York, valued at $52650, was insured 
for a whaling'Cruise at 8^ per cent. ; what was the premium ? 

Ans. $4343.62f 

5. A ship worth $42865, with her cargo of molasses valued 
at $23263, was insured for a voyage from St. Thomas to New 
York at 1^ per cent. ; how much was the premium ? 

Ans, $743.94. 

6. A cargo of tobacco, consisting of 462 hogsheads, worth 
$256.50 per hogshead, was insured for a voyage from New 
York to Liverpool at 2f per cent. ; what was the premium ? 

Ans. $3258.83^. 

7. A gentleman has a house worth $16500, and furniture 
valued at $3675, both of which are insured for f of their 
value at 1|- per cent. ; what annual premium does he pay ? 

Ans. $201.75. 

8. A gentleman pays an annual premium of $98.25 for in- 
suring his barn, at 3 per cent. ; what is the amount insured ? 

Anali/sis. Since 3 cents will insure $1 for a year, 1 cent wiU 
insure -|^ as much = $^, and 9825 cents will insure 9825 timefe 
as much = $«i^, or $3275. Ans. $3275. 

9. When the rate of insurance is 4% annually, what amount 
can be insured for $94.75 ? Ans. $2368.75. 

10. A gentleman pays an annual premium of $85.75 for in- 
suring his mill, at 2% ; how much does he insure ^ 

Ans. $4287.50. 

11. At an annual rate of 5 per cent., what amount can b6 
insured for $212.25 ? Ans. $4245. 

12. A commission-merchant ships a cargo of cotton from 

20 



Digitized by 



Google 



Jfi30 PERCENTAGE. 

Mobile to Liverpool, paying a premium of (1303.92 at 4% for 
the voyage ; what is the amount insured ? . Ans, $32598. 

13. The annual premium for insuring a factory at 2^^ is 
81137.15; what is the amount insured? Ans, (45486. 

Art. 217. Sometimes it is desirable to insur^ for a sum 
nufficient to cover the value of the property and the premium 
paid, in the event of a loss. 

14. A gentleman owns a paper-mill worth $6545, which ho 
wishes to insure for a sum suf&cient to cover the value of the 
mill and the premium of insurance, the rate being 3% ; for 
wliat sum must he insure it f 

Analym. The whole amount to be insured may be repre- 
sented by {-^j or 100 per cent., and since the premium is 3 
per cerU,^ the value of the mill would be represented by 100 
per cent., diminished by 3 per cent. = 97 per cent. Then, as 
97 per cent = $6545, 1 per cent, is ^ of $6545 = 9^^y 
and 100 per cent, is 100 times as much = $^ ^|pft = 
$6747.42 +. Ans. $6747.42 +. 

15. For what sum must a gentleman insure his house and 
furniture, worth $2450, in order to cover the value and the 
premium, the rate of insurance being 2%? Ans. $2500. 

16. For what sum must a stock of groceries, worth $9720, 
be insured at 4^ premium, so as to include the value and the 
premium ? Ans. $10125. 

17. A college insures its library, worth $7425, for a wim 
sufficient to cover its value and the premium ; allowing 1 ^ as 
the rate of insurance, for what sum must it be insured ? 

Ans. $7500. 
STOCKS. 
Art. 218. Stock is a general name for money or capital in- 
vested in manufactures, railroads, telegraphs, banking, etc., etc. 
Stock is usually divided into shares, and the persons who 
imn those shares are called stockholders. 
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Art. 219. Shares are usually reckoned at $100 each, but 
Boinetimes they, are more and sometimes less. 

Art. 220. The original valuation of a share is called ita 
NOMINAL or PAR VALUE; when it sells for more than the 
nominal value it is said to be above par, or at a premium ; 
when it sells for less than the nominal value it is below par, 
or AT A discount. 

Thus, if $100 worth of stock sells for $100, it is at par; if 
it sells for $107, it is above par, or at a premium of 7 per cent. ; 
if it sells for $97, it is below par, or at a discount of 3 per 
cent. 

Art. 221. Stocks are bought and sold just as cotton or 
sugar, and the price varies according to the demand. 

Note. — In the succeeding examples $100 will be regarded 
as the nominal value of a share, unless otherwise specified. 

Examples. 

Ex. 1. A man buys 15 shares of Georgia railroad stock at a 
premium of 5 per cent. ; what does the whole cost ? 

Analysis. As the stock is 5 per cent, above par, each share 
is worth $105, and 15 shares will be worth 15 times as much 
= $105 X 15 = $1575. Ans. $1575. 

2. A gentleman buys 23 shares of stock in a paper-mill at a 
discount of 6 per cent. ; what does he pay for the stock ? 

Analysis, As the stock is 6 per cent, below par, each share 
is worth only $94 ; then 23 shares will be worth 23 times a^ 
much = $94 X 23 = $2162. Ans, $2162. 

3. If I buy 36 shares of bank stock at an advance of 8 per 
cent., what does the stock cost me ? Ans, $3888. 

4. If I purchase 45 shares of stock in an iron-foundry at a 
discount of 9 per cent., what do I pay for the stock ? 

Ans, $4095. 

5. A man bought 39 shares of stock in a telegraph company 
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at 3 per cent, discount, the par value being $50 per share ; 
what was the cost ? ^rw. $1891.50. 

6. A gentleman buys 35 shares of bank stock at a discount 
of 2^, and afterward sells it at an advance of 3% ; how much 
does he make by the operation ? Ans. $175. 

7. K I purchase 52 shares of stock at a premium of 4%, 
and afterward sell it at a discount of 3%, how much do I lose 
on the transaction ? Ans, $364. 

8. A man buys 34 shares of stock in a telegraph company 
at a discount of 3%, the par value being $50 per share, and 
afterward sells it at a premium of 3^% ; what does he gain ? 

Ans. $110.50. 

9. A dividend of 9 per cent, is declared on the stock of the 
G. R. R. Company; what sum should a stockholder receive who 
owns 47 shares ? 

Analysis. The par value of each share being $100, there 
will be a dividend of $9 on one share, and on 47 shares there 
will be 47 times as many dollars = $9 X 47 = $423. 

Ans. $423. 

10. If a bank declares a dividend of 8^ per cent., what sum 
would a stockholder receive who owns 57 shares ? 

Ans. $484.50. 

11. A paper-mill declares a dividend of 4}- per cent. ; how 
much would a man receive who owns 75 shares, the par value 
of a share being $50 ? Ans. $168.75. 

12. If the S. W. 'Railroad pays 3J% semi-annually, how 
much would a stockholder receive during the year who owns 
G5 shares ? Ans. $455. 

13. How much would a stockholder receive who owns 25 
shares in a manufacturing company, the par value of a share 
being $500, and a dividend of 99{> being declared ? 

Ans. $11 2i). 

14. If a stockholder in a railroad receives $378 as his share 
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of the dividends at 7%, how many shares does he own, the par 
value of a share being 3100 ? 

Arwlyzu, The stockholder receives $7 on every $100 ; there- 
fore to receive $1 requires cne seventh of $100 = $^^, and 
to receive $378 will require 378 times as much stock = 
< 87jgg ^ or $5400, which will be 54 shares. Am, 54 shares. 

15. If the profits of a telegraph company for one year are 
7 per cent., how many shares does a stockholder own who re- 
ceives $252 as his part of the dividends, the par value of a 
share being $50 ? Ans. 72 shares. 

16: If a dividend of 9% is declared on the stock of a bank, 
how many shares are owned by a stockholder who receives 
$567, the par value being $100 per share ? Ans, 63 shares. 

17. If the profits of a railroad are 3^% semi-annually, how 
many shares does a stockholder own who receives $336, the 
par value of a share being $100 ? Ans, 48 shares. 

18. A mining-company, with a capital of $75456, makes 
a clear profit of $5281.92 in a year; what rate of dividend 
may it declare ? 

Analysis, Since a capital of $75456 clears $5281.92, then 
$1 clears j^^ of $5281.92 = $«^fM^ = $0.07, or 7 per 
cent. Ans, 7%. 

19. An iron-foundry, employing a capital of $45844, clears 
$3667.52 in a year ] what rate of dividend may be declared ? 

Ans. Sfo, 

20. A glass-factory, with a capital of $25375, makes a clear 
profit of $2283.75 ; what per cent, may it divide among the 
stockholders ? Ans, 9 % . 

21. The gross earnings of a flouring-mill, costing $32575, 
are $6136.75, and the expenses are $3856.50 ; what rate per 
cent, of dividend may be declared ? Ans. *J^0' 

22. How much bank stock, at 3 per cent, discount, may be 
bought for $3395, no charge being made for brokerage ? 

20* 
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Analym, The par value of a share heing $100, and the dis* 
count 3 per cent., it is obvious that a share will cost $97; 
then, if $97 will buy 1 share, $1 will buy ^ of a share, and 
$3395 will buy 3395 times as many shares = ^^^ shares, or 
35 shares. Ans. 35 shares. 

23. How many shares of factory stock could be bought for 
$5985 when the stock is at a discount of 5 per cent. ? 

Ans. 63 shares. 

24. When railroad stock is at a discount of 2 per cent., how 
ma jy shares could be bought for $5292 ? Ana. 54 shares. 

25. How much railroad stock, at a premium of 9 per cent., 
could be bought for $3815, brokerage not included ? 

Analysu, The par value being $100 per share, it is plain 
that with a premium of 9% a share will cost $109; then, if 
$109 will buy 1 share, $1 will buy y^ of a share, and $3815 
will buy 3815 times as many shares = ^^ shares, or 35 
shares. Ans. 35 shares. 

26. When bank stock is at a premium of 5^, how many 
shares could be bought for $3885 ? Am. 37 shares. 

27. In February, 1869, Central Railroad stock was 30% 
above par; how many shares could have been bought for 
$11050? ^rw. 85 shares. 

28. In 1869, when gold was at a premium of 32%, how 
many dollars in gold could have been purchased with $1155 
in greenbacks ? Am. $875. 

29. When silver is at a premium of 12%, how many dollan* 
in silver would $846.72 in current funds purchase ? 

Am. $756. 

30. When gold commands a premium of 13%, how many 
dollars in greenbacks would buy $956 in gold ? 

Am. $1080.28. 

31. When silver is at a premium of 9%, how much in 
^ecnbacks would $845 in silver be worth ? Am. $921.05 
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For more full information on Stocks consult "Sanford's 
Higher Analytical Arithmetic." 

BANKRUPTCY. 

Art. 222. When a person fails in business and is unable to 
pay his debts, he is called a bankrupt If he owns any 
property whatever, it is distributed among his creditors in pro- 
portion to the amount he owes to each. 

The rule which apportions the sum due to each creditor is 

called BANKBUPTGT. 

Ex. 1. A bankrupt is indebted as follows, viz. : to A, 8600 ; 
to B, $448 ; and to C, $960. He owns property amounting to 
$753 ; how much can he pay to each creditor ? 

Analysis, By the conditions of the question a debt of $2008 
is to be paid with $753 ; then, $1 of debt is worth only ^(^ 
of $753 = $^%, or f of a dollar, and $600 (A's debt) wiU 
be worth 600 times as much = $^^^, or $225. Again, since 
$1 of debt is worth only $|, then $448 (B's debt) will be 
worth 448 times as much = $^s^, or $168; and since $1 of 
debt is worth only $f , then $960 (C's debt) will be 960 times 
as much = $^^, or $360. 

Am, A, $225; B, $168; C, $360, 

Examples. 

2. A farmer, failing in business, owes the following sums, 
viz.: to P, $720, to R, $1125, and to S, $2475. His only 
property is a lot of land worth $2400 ; how much can he pay 
to each creditor? Ans, P, $400 ; R, $625 ; S, $1375. 

3. A merchant, meeting with losses, owes the Allowing 
sums, viz. : to E, $2476, to H, $3684, and to K, $4856; his 
only property is a stock of groceries valued at $2754; how 
much can he pay to each creditor ? 

Ans. E, $619; H, $921 \ K, $1211 
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4. A bank failed, being indebted to the amount of $325485 
On winding up its affairs it was found to possess a banking- 
house valued at $65750, office furniture worth $13875, notes 
of other banks to the amount of $30560, and $3734.75 in 
silver ; how much can it pay on the dollar 7 Arts. 35 cents. 

PROFIT AND LOSS. 
Abt. 223. In carrying on business, men sometimes make a 
profU, at other times they losCj in trading. The Rule of 
'' Profit and Loss " teaches them how to ascertain their gain or 
loss in buying or selling. It also teaches how to adjust the 
prices of goods so as to gain or to lose a certain per cent. 

CASE L 

Art. 224. To find the per cent, gained or lost when we hnuw 
the cost of an article and the selling price, 

Ex. 1. A grocer buys a cask of syrup for $65, and sells it 
for $78 ; what is his gain per cent. ? 

Analysis, As he buys the syrup for $65 and sells it for $78, 
he gains $13 on the whole. Then, as he gains $13 on $65, on 
$1 he gain ^ of $13 = $|f = -^ of a dollar, or 20 cents on 
each dollar, which is 20 per cent. Ans. 20%. 

2. A man bought a buggy for $225, and afterward sold it 
for $191.25 ; what per cent, did he lose ? 

Analysis. As he bought it for $225 and sold it for $191.25, 
he evidently lost $33.75 on the sale. If on $225 he lost 
$33.75, then on $1 he lost ^ of $33.7& = ^^ cents = 
15 cents on the dollar, or 15 per cent. Ans, 15%. 

3. If I buy muslin at 60 cents, and sell it for 75 cents per 
yard, what per cent, do I gain ? An9, 25%. 

4. A merchant buys oil at 75 cents per gallon, and sells it 
at 60 cents; what per cent, does he lose? Ans, 20%. 

5. A grocer buys a box of lemons for $9.25, and sells them 
for $10.73; what per cent, does he make? Ans, 16%. 
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6. A merchant buys cassimere at $2.40 per yard, and sells 
it at J2.10 ; what per cent, does he lose ? Am, 12J%. 

7. A grocer buys cheese at 16 cents, which he sells at 19 
cents per pound ; what per cent, does he realize ? 

Am. 18}%. 

8. A gentleman bought a rockaway for $325, and afterward 
•old it for $260 ; what per cent, did he lose ? Am, 20%. 

9. K I buy Hyson tea at 60 cents, and sell it at 80 cents 
per pound, what per cent, do I gain ? Ans. 33^%. 

10. If I buy tea at 80 cents, and sell it at 60 cents per 
pound, what per cent, do I lose? Am, 25%. 

11. A wine merchant bought a cask of Teneriffe wine con- 
taining 48 gallons, for $120, and afterward retailed it at 85 
cents per quart; did he gain or lose, and what per cent. ? 

Am, Gained 36%. 

CASE n. 

Art. 225. To find the whole amount of profit or loss 
xohen we know the cost of an article and the per cent, gained 
w lost. 

Ex. 1. A miller bought a load of wheat for operation. 
$65, and sold it at a profit of 15 per cent.; ^65 

what was his whole profit ? - — 

Analysis. If on $1 he gains 15 cents, or «^ 

10.15, then on $65 he gains 65 times as much Aqnn 
= $65 X .15 = $9.75. Am, $9.75. * 

2. A grocer bought a lot of tobacco for $225, and sold it 
for 13 per cent less than the cost; what was his entire loss? 

Ans, $29.25. 

3. A merchant bought a hogshead of sugar for $145, and 
■old it at a profit of 17 per cent. ; what waa his whole profit? 

Am. $24.65. 

4. A miller bought 348 bushels of wheat at $1.25 per 
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bushel, and sold it at 12^ per cent, profit; how much waa 
his whole profit? Ans. ?54.37i. 

5. A merchant bought 5 casks of Malaga wine, each cask 
containing 43 gallons, at $1.25 per gallon, and sold it so a^ 
to lose 14 per cent. ; what was the entire loss ? 

Am. $37.62^. 

CASE in. 

Art. 226. Knowing the cost of an article^ to find ai whai 
price to $eU it 9o as to gain or lose a certain per cent. 

Ex. 1. A vintner bought a cask of Madeira wine for $145, 
at what price must he sell it so as to gain 22 per cent. ? 

Analysis, The selling price must evidently be equal to the 
cost, added to the profit made on the sale ; to find the profit, 
we proceed as in Case II., and say, If on $1 he gains 22 per 
cent., or .22 of a dollar, then on $145 he will gain 145 times 
as much = $31.90 profit, which, added to the cost, will give 
$176.90 as the selling price. Ans. $176.90. 

2. A merchant bought a crate of crockery for $75, but in 
consequence of breakage lost 18% on the sale of it; for how 
much did he sell it ? 

Analysis. The selling price in this case is equal to the cost^ 
diminished by the loss in selling. To find the loss, we say : 
If on $1 he loses 18 per cent., or .18 of a dollar, then on $75 
he loses 75 times as much = $13.50 ; and this, subtracted firom 
the cost, gives $61.50 as the selling price. Ans. $61.50. 

3. A man bought a buggy for $225, and sold it so as to gam 
I59& ; what was the selling price? Ans. $258.75. 

4. A merchant bought a box of boots for $154, and lost 
12 J (fo on the sale ; what was the selling price ? 

An^. $134.75. 

5. If alpaca is bought at 75 cents a yard, what must be the 
selling price so as to gain 20% ? Ans. 90 cents. 



Digitized by 



Google 



PERCENTAGE. 239 

6 If I buy cheese at 16 cents per pound, at wliat price 
must I sell it so as to lose 25^ ? Ans, 12 cents. 

7. If wine is bought at $2.25 per gallon, at what price 
must it be sold to gain 33^^ ? Ans, $3. 

8. If eggs are bought at 36 cents per dozen, what must 
be the selling price to realize a profit of 16|^ ? 

An$. 42 cents. 

9. A miller bought wheat at $1.70 per bushel, and sold ll 
80 aa to lose 12}^ ; what was the selling price ? 

Am. $1.48J. 
CASE IV. 

Art. 227. Gfiven the selling price and the per cent, gained 
or lost J to find the original cost, 

Ex. 1. A merchant sold a piece of silk for $147.50, and 
thereby made a profit of 18 per cent. ; what was the cost of 
the silk? 

Analysis, As he gains 18 cents on every 100 cents, it is 
plain that what he sold for 118 cents must have cost 100 
cents, and hence what he sold for 1 cent must have cost -^ 
of 100 cents = ^^ of a cent, and what he sold for $147.50, 
or 14750 cents, must have cost 14750 times as much = 
Xijfgoo cents, or $125. Ans. $125. 

2. A grocer sold a barrel of kerosene oil for $44.45, which 
was 25% more than the cost; what was the cost? 

Ans, $35.56. 

3. A provision dealer sold a cask of bacon for $158.94, 
thereby realizing a profit of 20% ; what was the cost? 

Ans, $132.45 

4. Sold salt at $2.52 per sack, making a profit of 12 per 
cent. ; what did it cost ? Ans. $2.25. 

5. A merchant sold calico at 18 cents per yard, and made 
20% profit; what was the cost of the calico? 

Ans, 15 cents. 
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6. A grocer sold a eask of wine for $63.75, and thereby lost 
15 per cent. ; wbat was the cost of the wine ? 

Analysis, As the grocer loses 15 cents on every 100 cents, it 
is plain that what he sold for 85 cents must have cost 100 
cents, and what he sold for 1 cent must have cost ^ of 100 
cents = y^ of a cent; and hence, what he sold for $63.75, or 
6375 cents, must have cost 6375 times as much = ^^\l^^ 
cents, or $75. Ans, $75. 

7. A merchant sold a lot of tobacco for $292.50, which wa^ 
10 per cent, less than the cost; what was the cost? 

Ans. $325. 

8. By selling muslin at 72 cents a yard, a merchant loses 
20% ; what is the cost of the muslin ? Ans, 90 cents. 

9. A man sold a rockaway for $280.56, and thereby lost 16 
per cent. ; what did the rockaway cost '/ Ans, $334. 

10. By selling butter at 18 cents a pound, a grocer loses 
2^% ; what was the original cost of the butter ? 

Ans, 24t cents. 

11. A commission-merchant sold a bale of cotton for $104.76, 
which was 3 per cent, less than the cost ; what was the cost ? 

Ans, $108. 

CASE V. 

Art. 228. To find the cost when we Tmow the whole amcyimt 
^f profit or loss, and also the rate per cent, of profit or loss, 

Ex. 1. A merchant sells a lot of laces at a profit of 12 per 
cent., thereby realizing an entire profit of $38.88; what was 
the original cost of the laces ? 

Analysis, As the merchant gains 12 cents on every 100 
cents invested, it is plain that to gain 1 cent he must invest 
T^ of 100 cents = ^o of a cent, and to gain $38.88, or 3888 
cents, he must invest 3888 times as much = gg||<>ft cents, or 
$324. Ans, $324. 
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2. A commission-merchant gains $87.75 by selling & lot of 
tobacco at a profit of 9% ; what was the cost of the tobacco 1 

Am, $975. 

3. A broker sold railroad stock at an advance of 7%. 
thereby realizing a profit of $106.75 ; what was the cost of 
the slock? uins. $1525. 

4. A grocer makes a profit of $319.28 by selling a lot of 
flour at a profit of 13% ; what did he give for the flour ? 

Am, $2456. 

5. A vintner lost $31.36 by selling a hogshead of wine for 
14% less than cost; what did he give for the wine? 

Anali/sis. As he loses 14 cents on every 100 cents invested, 
it is plain that to lose 1 cent he must invest ^ of 100 cents 
= ^ of a cent, and to lose 3136 cents he must invest 3136 
times as many cents = < ^ ||^ft cents, or $224.00. 

Ans. $224. 

6. A miller lost $35.49 by selling a car-load of corn for 15% 
less than cost ; what was the cost ? Ans, $236.60. 

7. A gentleman lost $744.75 by selling a house at 9% less 
than cost ; what was the cost ? Ans, $8275. 

8. A cotton-broker lost $690.55 by selling a lot of cotton at 
7 per cent, less than the cost ; how much did he give for the 
cotton? Ans, $986^. 

9. A commission-merchant lost $163.75 by selling a cargo 
of ooal at 5 per cent, less than the cost; what was the cost? 

Ans, $3275 

INTEREST. 
Art. 229. Persons who carry on business frequently borrow 
money. When a person borrows money from another for a 
specified time, at the end of that period he must not only pay 
back the sum of money borrowed, but he must also pay an 
additional sum for the rise of the money borrowed. 
Ji 
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This additional sum is called interest. Hence, 

Art. 230. Interest is money paid far the use of numey. 

Interest is estimated at a certain rate per cent, pet 
annum ;* that is, at a certain number of dollars for the use of 
100 dollars, or a certain number of cents for the use of 100 
eentSj or a certain number of shillings for the use of 100 shii^ 
iings, for one year, etc. 

Art. 231. The principal is the sum of money borrowed. 

Art. 232. The rate per cent, is the price paid for th« . 
use of $100, or £100, etc. for one year. 

Art. 233. The amount is the principal and interesi 
added together. Thus, if I borrow $100 for 1 year, and 
promise to pay 8 per cent, for the use of the money, then at 
the end of the year I must pay $108. In this case $100 is 
the principal, $8 is the interest, $108 is the amount, and 

8 is the RATE PER CENT. 

Art. 234. The rate of interest in most countries is regu- 
lated by law, and this is called the legal rale. 

Art. 235. Simple interest is interest upon the principal 
only. 

TO COMPUTE INTEREST. 

CASE L 

Art. 236. To find the interest on any given prindpaly at 
a/ny rate per cent., for any numher of years, 

Ex. 1. What is the interest of $425 for 5 years, at 7 per 
cent. ? 

Analysis. The interest of $1 at 7 per cent, for OTve year u 
7 cents, or .07 of a dollar; then the interest of $425 must 
be 425 times as much = 2975 cents, or $29.75 ; and if the 
interest for one year is $29.75, then for 5 years it must be 
five times as much = $148.75. Ans, $148.75. 

* Per aoMwm is a Latin phrase, and means hy the year. 
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OPERATION. 

$425 Principal. 
.07 Rate. 



$29.75 = Interest for 1 year. 
5 



$148.75 = Interest for 5 years. 

2. What is the interest of $365.56 for 3 years, at 8 per 
jent. 7 

Aiudysis. As the interest of $1 for one year is 8 cents, oi 
.08 of a dollar, then the interest of $365.56 must be 365.56 
times as much = $29.2448 ; and if for (me year the interest 
b $29.2448, then for 3 years it must be 3 times as much sb 
$87.7344. Am. $87.7344. 

OPERATION. 

$365.56 Principal. 
8 



$29.2448 = Interest for 1 year. 
3 

$87.7344 = Interest for 3 years. 
From the foregoing Analym we derive the following 

Rule. 

MuUiply the principal hy the rate^ and the product vnU he 
the interest /or one year ; then multiply this product hy the 
number of years. 

To find the amount, add the principal to the interest. 

Examples. 

3. What is the interest of $575 for 5 years, at 7 per cent, f 

Ans. $201.25. 

4. What is the interest of $986 for 4 years, at 6 per cent 7 

All*. *^^^5c»\. 
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5. Wbbi is the amount of S545 for 3 years, at 5 per cent. 7 

Ans. S626.75. 

6. What is the interest of 8324.56 for 4 years, at 6 per 
nent? Ans, $77.8944. 

7. What is the interest of $675.48 for 3 years, at 7 per 
Aentr Ans. 8141.8508. 

8. What is the amount of 81573 for 4 years, at 8% 7 

Ans. $2076.36. 

9. At 79E», what is the interest of 82245.85 for 5 years? 

Arus. $786.0475. 

10. To what siun will $956.24 amount in 2 years at 9% ? 

Aru. $1128.3632. 

11. If a man borrows $586.65 for 3 years at 7%, what 
amount should he return at the end of that period ? 

Ans. $709.8465. 

12. What is the interest of $842.75 for 4 years, at 6 per 
cent? Ans, $202.26. 

CASE n. 
Art. 237. To find the interest on any given principal^ at any 
rate per cetnJt.^for any numher of YSARS and MONTHS. 

Ex. 1. What is the interest of $636 for 3yr. lOmo., at 6% 7 
Analysis, Since the interest of $1 for a year is .06 of a 
dollar, then on $636 it is 636 times as much = $38.16; 
and for 3 years the interest is 3 times as much = $114.48. 
Again, since the interest of $636 for 1 year is $38.16, then 
for 6 months it is om half as much as for 1 year = $19.08; 
and for 3 months it is one half as much as for 6 months = 
$9.54; and for 1 month it is one third as much as for 3 
mmUhs = $3.18. Then adding the interest for the 3 years 
and 6 months and 3 months and 1 month, we obtain the 
interest for the whole time of Syr. lOmo. = $146.28. 

Ans. $146.28. 
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OPERATION. 

J636 Principal. 
.06 Kate. 



$38.16 = Interest for 1 year. 
3 



6mo. = ^yr. 
3mo. = -J- of 6mo. 
Imo. = 4 of 3mo. 



$114.48 = Interest for 3yr. 
19.08= " « 6mo. 
9.54= " « 3mo. 
3.18= « " Imo. 



$146.28 = « « 3yr. lOmo. 
2. What is the interest of $672 for 4yr. 5mo., at 7% ? 

OPERATION. 

$672 Principal. 
.07 Bate. 



$47.04 = Interest for lyr. 
4 



4ino. = ^yr. 
Imo. = ^ of 4mo. 



$188.16 = Interest for 4yr. 
15.68= " « 4mo. 
3.92= " " Imo. 



$207.76= " « 4yr. 5mo. 

Arts, $207.76 
From the foregoing explanations we deduce the 

Rule. 

I. Mvkiply the prmcipal hy the rate per cent,, and mvlt^ply 
this product hy the number of yean, 

II. For MONTHS tq^ 8uch fractional parts of the wtereaf 
for a year eu are expressed hy the number of mxynihs. 

Examples. 

3. What is the interest of $924 for 3yr. 7mo., at 6% ? 

Ans, $198.66. 

4. What is the interest of $954 for 4yr. 8mo., at 7% ? 

Ans, $311.64. 

21 • 
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5. What is the interest of $504.72 for 3yr. lOmo., at 8% 7 

Ans, $154.7808. 

6. To what sum will $786.72 amount in 5yr. 5mo., at 5% 7 

Am. $999.79. 

7. What is the interest of $1836.36 for 4yr. 8mo., at 6% ! 

Ans. $514.1808. 

8. What is the amount of $504.84 for 3yr. 2mo., at 7% ? 

Arts. $616.7462. 

9. What is the interest of $640.75 for 3yr. 4mo., at 9% ? 

Ans. $192,225. 
10 To what sum will $784 amount in 2yr. 9mo., at 7% ? 

Ans, $934.92. 

CASE III. 
Art. 238. To find the interest on any given principal^ cU 
any raie per cent., for any nwmher of YEARS, months and 
DAYS. 

Ex. 1. What is the interest of $756 for 2yr. 5mo. 20cla., at 
6 per cent, ? 

Analysis, Since the interest of $1 for a year is .06 of a 
dollar, then the interest of $756 is 756 times as much = 
$45.36, and for 2 years it is twice as much = $90.72. Again, 
since the interest for 1 year is $45.36, for 4 months it will be 
one third as much as for a year == $15.12, and for 1 month it 
will be one fourth as much as for 4 months = $3.78. Lastly, 
since the interest for 1 month is $3.78, then for 15 days it will 
be one half as much as for 1 month = $1.89, and for 5 days 
it will be one third as much as for 15 days = $0.63. Adding 
these separate items of interest for 2yr., and for 4mo., and for 
Imo., and for 15 days and 5 days, we have the whole interest 
for the required time of 2yr 5mo. 20da. = $112.14. 

Ans, $112.14. 
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OPERATION. 

$756 Principal. 
.06 Eato. 



$45.36 == Interest for lyr. 
2 



4mo. = ^yr. 
Imo = J of 4mo. 
15da. = 4" of Imo. 
5da. = i of 15da. 



$90.72 = Interest for 2yr. 



15.12 = 

3.78 = 

1.89 = 

.63 = 



$112.14 = 



4mo. 
« Imo. 
« 15da. 
« 5da. 

" 2yr. 5mo. 20da. 



From the preceding Analysis we derive the 

Rule. 

1. Find the interest /or TEARS and MONTHS, as in Case II. 
n. For DAYS take suck frajctional parts of the interest fof 

m month as are eocpressed hy the number of days. 

Examples. 

2. What is the interest of $630 for 3yr. lOmo. lOda., at 7 
per cent. ? Ans. $170,275. 

3. What is the interest of $378 for 4yr. 5mo. 20da., at 6 
per cent. ? Ans. $101.43. 

4. What is the interest of $576 for 5yr. 7mo. 25da., at 8% ? 

Ans, $260.48. 

5. What is the amount of $1020.96 for 3yr. 7mo. 18da., at 
5% ? Ans. $1206.4344. 

6. What is the amount of $656.84 for 4yr. lOmo. 15da., at 
«% f Ans, $848.9657. 

7 What is the interest of $840.60 for 3yr. 6mo. 6da., ai 
7% 7 Ans, $202.0242. 

8. What is the amount of $1248.72 for 4yr. llmo. 15da. 
Rt 8% ? Ans, $1744.0456. 

9. What is the interest of $1296.36 for Syr. 7mo. 20da., at 
9% T Ans, 1657.9027 



Digitized by 



Google 



248 P£BC£NTAO£. 

10. To what sum will $369.60 amount in 6yT. lOmo. 18da., 
at7%? ^TK. $547.6856. 

11. What is the interest of $618.75 for 5yr. 5mo. 23da., at 
8% 7 ^n«. $271.2875. 

12. To what sum will $672.24 amount in 2yr. 2mo. 25da., 
at 6% ? Am, $762.4322- 

13. What is the interest of $583.20 for 6yr. llmo. 13da., 
at 4i per cent. ? Ans, $182.4687. 

14. A man bought a lot of land for $336.42 on a credit of 
2yr. 8mo. 20da., with interest at 7 per cent ; what sum of 
money was required to pay the debt ? Ans, $400.5267. 

Art. 239. It is frequently necessary to find the interest on 
a sum of money for a period of time between two given dates — 
t. e., from a certain day of a month in one year to a particular 
day of a month in the same year or in another year. In such 
cases we first find the interval of time by subtracting the earlier 
date from the later (Art. 154) ; we then proceed to compute the 
interest according to the methods already given. 

15. What is the interest of $504 from February 25, 1870, 
to August 5, 1872, at 7 per cent. ? 

OPERATION. 

yr. mo. da. 
1872 8 5 

1870 2 25 

Time 2 5 10 

$504 Principal. 
.07 Rate. 



$35.28 = Interest for lyr. 
2 



4mo. ^ ^yr. 
Imo. = 1 of 4mo. 
lOda. =: X of Imo. 



$70.56 = Interest for 2yr. 
11.76 = " " 4mo. 
2.94= " « Imo. 
.98= " " lOda. 



I 



$86.24 = Interest for the given time 
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16. What is the interest of $540.36 from April 25, 1869, 
to Deoember 15, 1872, at 6 per cent. ? Ans, $117.9786. 

17. What is the amount of $201.60 from March 19, 1868, 
to June 9, 1871, at 8 per cent. ? Am, $253,568. 

18. What is the amount of $360.48 from August 12, 1869, 
to March 27, 1872, at 8% ? Ans, $436.1808. 

Abt. 240. In the preceding examples we have reckoned 12 
months as a year and 30 days as a month, thereby making the 
year to consist of 360 instead of 365 days. This method, 
although not per/ectli/ accurate^ is sanctioned by custom. If, 
however, it is desired to obtain the interest for dai/s with ab- 
iohUe eocactnessy we have only to multiply the interest for a 
year by as many 365ths as there are days in the given time : 
for, since 1 day is -^ of a year, 18 days will be -^ of a 
year, and so on. 

Ex. 1. What is the interest of $912.50 for 21 days, »^ 7 
per cent. 7 

OPEEATION. 

$912.50 = Principal. 
£7 == Rate. 

63.8750 = Interest for lyr. 
^ 

638750 
1277500 

365)1341.3750(3.6750. Am 
1095 

2463 
2190 



2737 
2555 



1825 
1825 

00 
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It is evident that the interest for one day is -^\^ of the in- 
terest for (me year^ and for 21 days it must be 21 times as 
much = -f^ of the interest for a year. 

2. What is the interest of $642.72 for 25 days, at 6 per 
cent? ^rwf. $2.6413 +. 

3 What is the interest of $756.84 for 23 days, at 7 per 
cent? j1w5. $3.3383 +. 

4. What is the amount of $1113.25 for 73 days, at 7 per 
cent ? Am. $1128.8355. 

CALCULATION OF NOTES. 

Art. 241. When a person borrows money from another, the 
borrower gives to the lender a promise in writing to pay to the 
latter, or to his order, or to the bearer, a certain sum of money 
at or be/ore a specified time. 

This written promise is called a promissory note, or 
sometimes simply a note. 

Art. 242. The person who signs a note is called the 
MAKER ; the sum promised to be paid is called the princi- 
pal, or the FACE of the note, and should always be expressed 
in words. 

Art. 243. In calculating the ipterest on notes, the day on 
which the note is dated should not be reckoned as a part of 
the time. 

Art. 244. In calculating the amount of a note, we first find 
the length of time it runs on interest, and then the calcuL- 
tions may be made by the methods given in the preceding 



Note. — In the following examples 7 per cent, is understood 
to be the rate of interest, unless otherwise specified. 

(1) 

Boston, Mass., May 13, 1871. 
$936. On or before the 25th of December next I promise 



Digitized by 



Google 



PEBOENTAOB. 251 

to pay Messrs. Steinway & Sons, or order, the sxim of nine 
hundred and thirty-six dollars, for value received, with interest 
from date. R. W. P. 

What was the amount of this note Decemher, 25, 1871 f 

Afu. $976,404. 

(2.) 

Nashviixe, Tehn., April 5, 1871. 
$33&j^. For value received, I promise to pay James D- 
Qray, or order, three hundred and thirty-six dollars on de- 
mand, with interest. T. J. B. 
What waa the amount of this note July 15, 1872 ? 

Ans. $366.9684 +. 

(3.) 
Philadelphia, Pa., August 10, 1870. 
$672. One day after date, I promise to pay E. H. Butler 
A Co., or order, six hundred and seventy-two dollars, for value 
»eceived, with interest at 6 per cent. R. W. S. 

What was the amount of this note Decemher 25, 1871 ? 

Ans. $727.44. 

(4.) 

New York, May 20, 1870. 
$432-^^. For value received, I promise to pay Sidney 
Root, or hearer, four hundred and thirty-two dollars and 
leventy-two cents, on demand, with interest. F. H. T. 

What was the amount of this note January 5, 1872 ? 

Ans, $481.9419. 

(5.) 
Rutland, Vt., August 10, 1871. 
$576. Three months after date, I promise to pay Joel M 
Haven, or hearer, five hundred and seventy-six dollars, with 
interest at 6 per cent., for value received. B. R. W. 

How much was due Octoher 25, 1872 ? Ans $617.76. 
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PARTIAL PAYMENTS. 

Art. 245. When notes are running on interest, payment! 
are frequently made on them, which gradually reduce them 
until they are finally paid off. These payments are called 
Partial Payments, and as they are usually written on the 
hack of the note, they are sometimes called endorsements.^ 

For computing the balance due on a note on which partial 
payments have been made, a majority of the States of the 
Union have adopted a method founded on a decision of tha 
Supreme Court of the United States. 

United States Rule. 

I. "TAc rule /or casting interest wJien partial payments have 
been made is to apply the payment, in the first place, to the 
discharge of the interest then due. 

II. "jjj^ the payment eocceeds the interest, the surplus goes to* 
ward discharging the principal, and the subsequent interest is to 
he computed on the balance of the principal remaining due, 

III. "i/* the payment be less than the interest, the surplus of 
interest miut not be taken to augment the principal, but the 
interest continues on the former principal untH the period when 
the paym^ents, taken together, exceed the interest due, and then 
the surplus is to be applied toward discharging the principal^ 
and the interest is to be computed on the balance as aforesaid/^ 

(6.) 

Columbus, (*a., June 10, 1869. 
$504. For value received, I promise to pay James B. 
Estes, or bearer, five hundred and four dollars, on demand, 
with interest. S. W. H. 

* Endorsement, from the Latin words in and (^ormtm—meaning^ 
literally, vpon the back. 
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On fcHis note were the following endorsements : 
January 25, 1870, received eighty-four dollars. 
May 15, 1870, received one hundred dollars. 
February 20, 1871, received two hundred dollars. 
What was the balance due on this note at 6 per cent., July 
5, 1871 ? Arts. $166.50 -f. 

OPERATION. 

Principal, bearing interest from June 10, 1869.. 6504.00 
Interest to first payment (7mo. 15da.) 18.90 

Amount to time of first payment 6522.90 

Deduct first payment 84.00 

Balance due after first payment 6438.90 

Interest on balance to second payment (3mo. 

20da.) 8.04 

Amount to time of second payment 6446.94 

Deduct eecond payment 100.00 

Balance due after second payment. 6346.94 

Interest on balance to third payment (9mo. 

5da.) 15.90 

Amount to time of third payment 6362.84 

Deduct third payment 200.00 

Balance due after third payment 61 62.84 

Interest on balance to July 5, 1871 (4mo. 

15da.) 3.66 

Balance due July 5, 1871 $166.50 + 

Observation. — By following the successive steps in the above 
operation, we see that the whole process consists in finding the 
amount of the principal to the time of the Jirst payment — then 
deducting this payment; then calling the remainder a new 
principal, we find its amount to the time of the second pay- 
ment — then deduct this second payment; and continue this 
process to the time of final settlement. This rule will always 
hold good whenever each one of the payments equals or ea>- 
eeeds the interest. But instances oft^n occur m '^I^y^Vv ^lytt^ 
22 
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of tho payments are less than the interest. In such cases the 
foregoing method will not literally apply- We will give an 
example to illustrate the rule applicable in such cases. 

(7.) 
New Haven, Conn., March 15, 1868. 
$1200. Four months after date, I promise to pay Benjamin 
Silliman, or order, twelve hundred dollars, with interest, at 6 per 
cent., value received. T. H. S. 

The following credits were endorsed on this note : 
November 15, 1868, received two hundred and forty dollars. 
June 15, 1869, received twenty-four dollars. 
April 30, 1870, received three hundred and sixty dollars. 
January 30, 1871, received thirty dollars and forty-five 
cents. 

November 10, 1871, received four hundred and fifty dollars. 
What was the balance due on taking up this note, March 
25,1872? Am. $303,718. 

operation. 
Principal, bearing interest from March 15, 1868. 61200.00 
Interest to first payment (8mo.) 48.00 

Amount to time of first payment. $1248.00 

Deduct first payment. 240.00 

Balance due after first payment $1008.00 

Interest from November 15, 1868, to 

second payment (7mo.) $35.28 

Second payment (less than interest).... 24.00 

Leading interest unpaid $11.28 

Interest on same principal from June 

15, 1869, to April 30, 1870 (lOmo. 

15da.) 62.92 

Aggregate of interest unpaid to third payment 64.20 

Amount due on note to time of third payment. $1072.20 
Deduct third payment 360.00 

Balance due aft«r third payment. $712.20 
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Brought forward..... «712.J^0 

Interost from third payment to fourth 

payment (9mo.) $32.05 

Fourth payment (less than interest)... 30.45 

Leaving interest unpaid $1.60 

Interest from fourth payment to fifth 
payment (9mo. lOda.) 33.235 

Aggregate of interest unpaid to November 10, 
1871 34.835 

Amount due on note to time of fifth payment.. $747,035 
Deduct fifth payment 450.000 

Balance due aftier fifth payment $297,035 

Interest from fifth payment to final settlement 

(4mo. 15da.) 6.683 

Balance due March 25, 1872 $303,718 + 

Observation. — In the above example we observe that two 
of the payments were less than the interest due at the time, 
and in each instance we subtracted the payment from the 
interesty and we set aside, temporarily^ the interest which was 
still unpaid, and proceeded to calculate the interest on the 
same principal to the time of the next payment. The student 
may perhaps inquire: "Why did you not add the interest 
to the principal, and then deduct the payment, as you did 
before?" The answer is: That the principal would have 
been increased by the difference between the payment and 
the interest, and in computing interest on this increased 
principal we should have violated a rule sanctioned by the 
decisions of courts — ^viz., that " Interest must not he calculated 
upon interest" 

Note. — The teacher would find the time well spent to make 
the pupil examine each step in the working of the last example 
until he is perfectly master of the principles involved. A half 
hour thus occupied will save much labor to both teacher and 
pupil, in the future. 
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(8.) 

New Orleans, October 12, 1869. 
6875. For value received, we jointly and severally prom- 
ise to pay B. M. Palmer, or order, eight hundred and seventy- 
five dollars, on demand, with interest at 8 per cent. 

B. W. P. 
R S. M. 
On this note were the following endorsements : 
July 12, 1870, received four hundred and one dollars. 
March 27, 1871, received one hundred and seventy-nine 
dollars and seventy-five cents. 

September 12, 1871, received sixty-five dollars. 

March 12, 1872, received one hundred and thirty dollars 

What was the balance due July 27, 1872 ? 

Am. $214.6609 -f . 
Observation, — This note, being signed by two parties, is 
called ft JOINT note. 

(9.) 

Cincinnati, April 6, 1869. 

61560. On or before the 25th day of December next, I 
promise to pay Messrs. Putnam, Hooker & Co., or bearer, one 
thousand five hundred and sixty dollars, for value received, 
with interest at 6 per cent. L. S. T. 

On this note were the following credits : 

November 15, 1869, received four hundred and seventeen 
dollars and twenty cents. 

April 21, 1870, received twenty-five dollars. 

January 9, 1871, received three hundred and fifty-seven 
dollars and eighty cents. 

October 24, 1871, received thirty dollars. 

April 4, 1872, received six hundred dollars. 

What was the balance due August 4, 1872 ? 

Am. $343,485. 
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(10.) 

KiCHMOKD, Va., February 8, 1868. 
$720. For value received, I promise to pay James Tliomaa, 
or order, seven hundred and twenty dollars, in three months 
with interest afterward at 6 per cent. B. R. W 

The following credits were endorsed : 
December 23, 1868, received two hundred and seven dollars. 
October 3, 1869, received twenty dollars. 
August 13, 1870, received eighteen dollars. 
December 28, 1870, received three hundred dollars. 
What was the balance due April 28, 1871 ? 

Ans. $272,595. 
(11.) 
MoNTGOMEBY, Ala., January 6, 1869. 
$725. Due, from date hereof, to Joseph Hodgson, or order, 
seven hundred and twenty-five dollars, for value received, with 
interest at 8 per cent. K. P. S. 

Observation. — The above is called a DUE-BILL. 
The following credits were endorsed : 
October 6, 1869, received ninety-six dollars and fifty cents. 
March 21, 1870, received three hundred and thirty-six dol- 
lars and sixty-four cents. 

November 6, 1870, received ninety dollars. 
April 16, 1871, received two hundred dollars. 
What was the balance due July 16, 1871 ? 

Ans. $100.2048. 
Abt. 246. When a note is paid up within a year, or any 
rime less than a year, the following method of calculating the 
balance due. and which is known as the Vermont Rule, Lb 
?cry frequently employed : 

Vermont Rule. 
I. Fmd the amount of the principal from the time when «•- 
Urest comm^enced to the time of settlement. 
22* F 
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II. Find the amoniU of each payrmnt from the time it vxu 
made to the time of settlement. 

IIL Subtract the sum of the amounts of the'payments from 
the amount of the principal. 

(12.) 

Baltimore, February 18, 1871. 

6768. For value received, I promise to pay Edward A 
Richardson, or bearer, seven hundred and sixty-eight dollars, 
with interest from date at 6 per cent. S. A. R. 

The following payments were endorsed : 

May 18, 1871, received one hundred and twenty dollars. 

July 3, 1871, received three hundred dollars. 

November 18, 1871, received two hundred dollars. 

What was the balance due February 18, 1872, when the 
note was paid ? Ans. i . 

OPERATION. 

Face of the note .' $768.00 

Interest for 1 year 46.08 

Amount of note for 1 year $814.08 

First payment $120.00 

Interest on first payment for 9mo 5.40 

Second payment 300.00 

Interest on second payment for 7mo. 15da. 11.25 

Third payment 200.00 

Interest on third payment for 3mo 3.00 

Sum of the amounts of all the payments 639.65 

Balance due February 18, 1872 $174.43 

The pupil will readily comprehend the reason of the above 
operation by a little inspection. We computed the interest on 
$768 for a year, but in doing so we calculated it on $120 too 
much for 9 months; but we corrected this error at the close 
of the operation by subtracting the $120, together with its in- 
terest for 9 months. We also computed the interest on a 
principal too large by $300 (the second payment) for 7 
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months and 15 days. This error we corrected at the close by 
subtracting the $300, with its interest for 8mo. 15da. Lastly, 
we made a third error by calculating the interest on a prin- 
cipal too much by $200 for 3 months. This error we also cor- 
rected at the termination by subtracting the $300, with its in* 
t^irest for 3 months. 

iJompute the following by the Vermont Rule : 

Augusta, Ga., May 6, 1871. 

$1008. For value received, I promise to pay Jos. B. Gum- 
ming, or bearer, at the Georgia Railroad Bank, one thousand 
and eight dollars, with interest at 8 per cent. H. B. O 

The following payments were endorsed : 

July 5, 1871, received three hundred and sixty dollars. 

September 20, 1871, received four hundred and fifty dollars. 

December 15, 1871, received one hundred and eighty dollars. 

The balance was paid May 5, 1872 ; what was the balance 
then due ? Am, $46.54. 

(13.) 
Raleigh, N. C, AprU 10, 1871. 
$432-]^. On demand, for value received, I promise to pay 
Charles Manley, or order, four hundred and thirty-two dollars 
and seventy- two cents, with interest at 10 per cent. 

R. J. S. 
The following payments were endorsed : 
July 13, 1871, received sixty dollars. 
September 10, 1871, received one hundred and fifty dollars 
January 20, 1872, received one hundred dollars. 
The balance was paid May 25, 1872 ; what was the balance 
then due ? Arts, $152,104. 

CASE IV. 
Abt. 247. To compute interest when the prmcipai \$ im 
povndsj shillings J etc. 
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Ex. 1. What is the interest of £84 8s. 6d. for 5 yeara, at 7 
per cent, f 

OPERATION. 

£84 8s. 6d. is the same as £84.425 
^ 

£5.90975 Interest for 1 year. 
5 

£29.54875 Interest for 5 years. 
20 

s.10.97500 
12 



d.11.70000 
4 



far.2.80000 

Ans, £29 10s. lid. 2.8far. 
We first reduce the 8s. 6d. to the decimal of a pound (Art. 
194), then multiply hy the rate per cent., just as in Federal 
Money; and, lastly, multiply this result by the number of 
years, taking aliquot parts for months and days. 

2. What is the interest of £375 14s. 6d. for 4 years, at 6 
per cent. ? Ans. £90 3s. 5d. 3.04far. 

3. To what sum would £225 15s. 9d. amount in 3yr. 9mo. 
18da., at 8 per cent. ? Ans. £294 8s. 6d. 1.824far. 

PROBLEMS IN INTEREST. 
Art. 248. In all computations respecting interest, four 
terms enter into the calculations ; these are, the principal, the 
rate per cent, the time and the interest These terms are so 
related that any three of them being known, the remaining 
vne may be found 

PROBLEM L 
Art. 249. Given the principal, the interest and the time, to 
find the rate per cent. 
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Ex. 1. A man borrowed $375 for 3 years, and paid $78.75 
interest ; what was the rate per cent. ? 

Analysis. K in 3 years he paid $78.75 interest, then in 1 
year he paid one third of $78.75 = $26.25. Then, if $375 
in 1 year gain $26.25, $1 wiU gain ^^ of $26.25 = $2|^« 
= $0.07, or 7 cents. But the interest of $1 for 1 year is th# 
rate per cent. ; therefore the rate per cent, is 7. Am. 7%. 

Examples. 

2. If $103.68 interest is received on a principal of $432 
for 4 years, what is the rate per cent. ? Ans. 6^. 

3. If I lend $564 for 3 years, and receive $118.44 interest 
on the same, what is the rate per cent.? Ans. 7%. 

4. At what rate per cent, must $756 be put at interest for 
4 years to yield $241.92 ? Ans. 8%. 

5. A man lent $484 for 5 years, and received $181.50 for 
the interest; what was the rate per cent. ? Ans. 7^%. 

6. .At what rate per cent, must $672 be put at interest for 
2 years to yield an interest of $89.60 ? Ans. 6^%. 

7. A gentleman borrowed $864 for 3yr. 6mo., and paid 
$181.44 interest; what was the rate per cent. 7 Ans. 6%. 

PROBLEM XL 

Art. 250. Given the principal^ the interest and the rate per 
cent. J tc find the TIME. 

Ex. 1. In what time will $504 yield $68.04 interest, at 6% ? 

Analysis. The interest of $504 for 1 year, at 6%, is $30.24; 
hence, if to gain 3024 cents requires 1 year, to gain 1 cent 
requires -j^^ part of a year, and to gain 6804 cents will re- 
quire 6804 times as long = f§^J years = 2.25 years, or 2yr. 
3mo. Ans. 2yr. 3mo. 
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Examples. 

2. How long a time would be required for $525 to gain 
$110.25, at 7 per cent. ? Ans. Syr. 

3. If the interest of $576 for a certain time, at 6%, is 
$120.96, what is the length of time? Ans. 3jr. 6mo. 

4. In what time would $624 yield $148.20 interest, at 5 
per cent. ? Ans. 4yr. 9mo. 

6. If the interest of $972 for a certain time, at 6%, \& 
$211.41, what is the length of time? Ans. Syr. 7mo. 15da. 

6. How long a time would it require for $625 to amount to 
$756.25, at 7 per cent. ? Ans, Syr. 

Observation. — In this example the interest is not given, but 
can be found by subtracting the principal from the amount. 

PROBLEM IIL 

Art. 251. Given the timej the rate per cent, and the interest ^ 
to find the PRINCIPAL. 

Ex. 1. The interest on a certain principal for 4 years, at 
6%, is $92.16; what is the principal ? 

Analysis. Since the interest for 4 years is $92.16, then for 
1 year the interest will be one fourth of $92.16 = $23.04. 
Now, since an interest of 6 cents for 1 year requires $1 prin- 
cipal, then 1 cent interest requires one sixth as much principal 
= Z\ principal, and 2304 cents' interest will require 2304 
times as much principal = $^^^, or $384 principal. 

Ans. $384. 

Examples. 

2. "What principal, at 7 per cent., will yield $134 32 n 3 
years ? Ans. $642. 

3. What sum of money must be put at interest for 5 years, 
at 6 per cent., to yield $237.90 ? Ans. $79a 
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4. What principal, at 8 per cent., will yield $227.22 in 3 
years ? Ans, $946.75. 

5. The interest on a certain principal for 2yr. 3mo., at 6%, 
ia 8^8.28 ; what is that principal ? Ans, $728. 

G. The interest on a note for 3yr. 6mo., at 7%, wa« $314.58 j 
what was the face of the note ? Ans, $1284 

PROBLEM IV. 
Art. 252. Given time, the rate per cent, mid the amount^ to 

fiod tJie PRINCIPAL. 

Ex. 1. What principal in 3yr. 4mo., at 6%, will amount to 
$547.20 ? 

Analysis, The amount of $1 in 3yr. 4mo., at 6%, is $1.2U. 
Now, since an amount of $1.20, or 120 cents, requires a prin- 
cipal of $1, an amount of 1 cent requires a principal y^ 
as large = i^^^ and an amount of $547.20, or 54720 cents, 
will require a principal 54720 times as large 3= $i*^2iL^ or 
$456. Ans, $456. 

2. What principal in 2yr. 6mo. will amount to $901.60, at 
6 per cent. ? Ans. $784. 

3. What principal, at 5%, will amount to $972.44 in 3 
years? Ans, $845.60. 

4. What principal, at 8 per cent., will amount to $1269.84 
in 3yr. 9mo. ? Ans. $976.80. 

5. What principal will amount to $629.50 in 4yr. 2mo., at 
6 per cent. ? Am. 8503.60 

COMPOUND INTEREST. 
Art. 253. If I borrow $300 for a year at 6 per cent., ai 
the end of the year I must pay not only the $300 borrowed, 
but also $18 interest, making the whole amount $318. If, 
however, I prefer to keep the money still longer, then for 
tlie Kcand year I must pay interest on $318, which would b« 
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$19.08; and the amount due at the end of the second year 
would be $337.08. If I still prefer to keep the money a third 
year, I must pay interest upon $337.08, and so on. This is 
called camjwunding interest. Hence, 

Art. 254. Compound Interest is interest on both prio 
cipal and interest. 

Simple Interest is interest on the principal only. 

Ex. 1. What is the compound interest of $400 for 3 yean, 
at 6 per cent ? 

OPERATION. 



$400 
.06 


Principal for first year. 


$24.00 Interest 
400.00 


$424.00 Amount for first year. 
06 


25.4400 Interest for second year. 
424.00 


$449.44 
.06 


Amount for second year. 


26.9664 
449.44 


Interest for third year. 


$476.4064 
400.00 

$76.4064 


Amount for third year. 
Deduct first principal. 

Compound interest for three years. 

An^. $76.4064 



From the preceding operation we deduce a 

Rule. 

I. IKnd the amount of the jfiven principal, at the given r*'tt^ 
for one year, and maJce it the principal for the second year, 

II. Find the amovnt of this new principal for the seound 
year, and make it the principal for the third year; and to 
proceed through the wh^le number of years. 
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IIL Snhtract the given principal from the last amount, and 
the remainder will be the compound interest. 

Note. — If the interest is payable semi-annualli/ or quarterly, 
find the amount for half a year or a quarter of a year, and 
thus proceed through the whole time. It is not necessary tc 
carry the result beyond ybwr places of decimals. 

Examples. 

2. What is the compound interest of 9750 for 4 years, at 
8 per cent. ? Ans, $270,366 +. 

3. What is the compound interest of $800 for 5 years, at 
5 percent.? Ans, $221,025. 

4. Find the amount of $600 for 2yr. 6mo., at 6 per cent., 
compound interest. Ans, $694.3848. 

5. Find the amount of $500 for 3yr. 3mo., at 6 per cent, 
compound interest. Ans. $604.44 -}-• 

6. What is the amount of $450 in 2 years, at 8^, compound 
interest, payable «cmt-anntta//^ .' Ans, $526.4363 -}-• 

7. What is the difference between the simple and the comr 
pound interest of $1250 for 4 years, at 6 per cent. ? 

Ans. $28.0962. 

DISCOUNT. 

Art. 255. It often happens that a man gives his note pay- 
able at some future period, without interest until that period. 
If, however, the holder of the note prefers to receive the money 
immediately, instead of waiting for the note to become due, he 
should make some deduction from the fcice of the note as a 
compensation for the ready payment of the money. This de- 
duction is called Discount. Hence, 

Art. 256. Discount is a deduction made for the payment 
of money before it becomes due. 

Art. 257. The Present Worth of a debt payable at some 
future time without interest is such a sum as, being put at 
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interest, would amount to the debt at the time when the debt 
becomes due. Hence, 

The Discount is the difference between the debt and th« 
present worth. 

Art. 258. In all computations of discount it is necessary 
first to find the present worth. 

Ex. 1. What is the discount on a debt of $457.92, payable 
in 9 months, when money is worth 8 per cent. ? 

Analysis, The amount of $1 in 9 months at 8% is $1.06; 
therefore $1.06 due in 9 mouths is worth $1 now. Hence, if 
the sum of 106 cents due 9 months hence is worth $1 now^ then 
1 cent due 9 months hence is worth -j^ of $1 now = ^t^j 
and $457.92, or 45792 cents, will be worth 45792 times as 
much now = $^-f-J|^ = $432, which is the present worth. 
Subtracting $432, the present worth, from the debt, we have 
$25.92 as the discount. Ans. $25.92. 

The foregoing Analysis illustrates the reason for the following 

Rule. 

1. Divide the g^iven debt by the anwunt of one dollar for the 
given time, at the given rate ; the quotient wUl be the present 

WORTH. 

II. Subtract the PRESENT WORTH from tlie debt, and the 
remainder wiU be the discount. 

Examples. 

2. What is the discount of $897.82, payable in 3 years, 
when money is worth 7 per cent. ? Ans. $155.82. 

3. What is the present worth of $787.75, due in 2yr. 6mo., 
when money is worth 6% ? Ans. $685. 

4. What is the discount on a note for $1174.32, due in 3yT. 
3mo., money being worth 8% ? Ans. $242.32. 

5. A note for SK^.RO Oo becomes due in 15 months; what 
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deduction should be made for the immediate payment of the 
money, supposing money to be worth 8% ? Am, $125.46. 

6. A merchant of Macon buys in Boston a bill of dry goods 
amounting to $2513.79 on a credit of 4 months; a bill of 
crockery for $469.68, payable in 6 months; and a bill of gro- 
ceries for $1691.75, due in 2 months; how much ready cash 
will pay all the bills, discounting at 6 per cent. ? 

Ans. $4595.50. 

7. Which is worth most — $750 cash down, $765 payable in 
3 months, or $780 payable in 6 months, money being worth 
8% ? Am. . 

BANK DISCOUNT. 

Art. 259. A bank is an institution one of whose chief 
objects is to lend money. When money is borrowed from a 
bank, the interest is always paid in advance^ or at the time of 
receiving the money. Thus, if a man gives his note for $500, 
payable in 3 months, at 7 per cent., he will receive from the 
bank only $491.25; as $8.75 would be retained to pay the 
interest on the $500 for the 3 months. This $8.75 is called 
Bank Discount. Hence, 

Art. 260. Bank Discount is really simple interest paid 
in advance. 

Art. 261. A note is said to be discounted at a bank when 
the note is received by the bank, and the holder of the note 
receives the money for it after the bank discount is deducted. 
That which is left after deducting the discount from the fiice 
of the note is called the net proceeds. 

Art. 262. It is the custom with banks to allow three days 
more time in which to pay a note than is specified on the face 
of the note. These three days are called ''days of grace." 
In calculating the discount the three "days of grace" are 
always taken into the account. As bank discount is nothing 
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more than simple interest^ we have for its computation th# 
following 

Rule. 

I. Calculate the interest on thefojce of the note for the specified 
timey together with the three " days of ffrace;" this wiU give thf 
HANK DISCOUNT. 

II. Subtract the hank discottnt from the face of the rwt€ ; 
the remcunder toiU he the NET rROCEEDS. 

Examples. 

1. What is the bank discount on a note for $1250 payable 
in 3mo., with interest at 6% ? Ans. $19,375. 

2. A note for $2016, payable in 4 months, was discounted 
at a bank at 8% ; what was the bank discount? 

Am. $55,104. 

3. What are the proceeds of a note for $1650, due in 2 
months, discounted at a bank at 6% ? Ans, $1&32.675. 

4. A merchant in New York sells a grocer of Atlanta a bill 
of sugar amounting to $2260, for which he receives a note pay- 
able in 3mo., with interest at 6%. K the merchant discounts 
his note at the " First National Bank of New York," what sum 
will he receive from the bank? Ans, $2224.97. 

Art. 263. In the practical operations of business it is often 
necessary to know for what particular amount to draw a bank 
able note, payable at some definite period, so that when dis 
counted at a bank it may yield a specified sum. The prin 
ciples of Bank Discount enable us to solve this problem. 

Ex. 1. For what sum must I draw a note, payable in 3mo. 
15da., so that, when discounted at a bank at 6^, the proceeds 
may be $725 ? 

Analysis. According to the preceding article, the bank dis- 
count on $1, at 6%, for 3mo. 15da., together with the three 
^ days of grace," is $0 018. Subtracting this bank discount 
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from $1, we obtain $0,982 as the proceeds of a note for $1. 
We see, therefore, that for each $0,982 of proceeds the note must 
contain $1 ; hence, the note must contain as many dollars as 
$0,982 is contained times in ihQ proceeds. Therefore, dividing 
$725 by $0,982, we have $738,289 as the /ace of the note. 

Ans. $738,289. 
From ihe forep;oing explanation we deduce a 

Rule. 
Divide the given swm hy the proceeds of $1 for the given 
rate and time ; the quotierU wiU he the face of the note 

Examples. 

2. For what sum must a note be drawn so that, discounted 
at a bank for 3mo. 15da., at 8%, the proceeds may be $864 ? 

Ans. $885,245 +. 

3. A grocer in Eufaula, Ala., owes a merchant in Augusta, 
Ga., $1275 ; how large must the grocer draw his note, payable 
in 8mo. 9da., that, discounted at the Georgia Railroad Bank at 
9^, the money received will just pay the Augusta merchant? 

Ans. $1360.725 +. 

4. What must bpi the face of a note, payable in 5mo. 3da., 
80 that, discounted at a bank at 6%, the maker may receive 
$1240 ? Ans. $1273.10 +. 

Art. 264. A very simple and convenient method of finding 
ihQface of a bankable note has been devised by J. II. Sawyer, 
Esq., Assistant Cashier of Citizens' Savings Bank^ Columbia, 
S. C , which is as follows : 

If we divide 360 (bankers' year) by 1 per cent., or .01, we 
get the quotient 36000; dividing by 2%, we have 18000; by 
3%, 12000; 4%, 9000; and so on. Calling those several 
quotients representatives of their corresponding per centa., 
we have the following 
33 • 
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TABLR 



RATE 

.„,«« BEPBBBENTATIVE. 

PKB CENT. 

1. 36000. 

2. 18000. 

3. ,12000. 

4. 9000. 

5. 7200. 



REPBESENTATTVl* 



RATE 
PER CENT. 

6. 6000. 

7. 6143. 

8. 4500. 

9. 4000. 
10. 3600. 



To show the application, let ns take an example : 

Ex. 1. What most be the face of a note which, discounted 
At 8% for 3 months, will give $675 as the net proceeds ? 

Arts. $689,244. 

Reference to the above Table shows 4500 to be the repre- 
sentative of 8 per cent. From 4500 we subtract 93 (the 
number of days the note is to run, and three " days of grace" 
added); the remainder, 4407, we take for a divisor. We 
now multiply $675 (the net proceeds) by 4500 ; the product 
is 3037500, which we call a dividend. Dividing 3037500 by 
4407, we have as the quotient $689.244 ; and this is the /ace 
of the note. 

The process employed may be summed up in the following 

Rule. 

1. Subtract the nurnber of days the note has to run^ including 
the three days of grace^ from the representative of the ^ate 
of interest for a DIVISOR. 

II. Multiply the given sum by the representative of the rate 
of interest for a dividend. Divide the dividend by the divisor j 
and the quotient will be the FACE of the note. 

Examples. 

2. Required the face of a note payable in 5mo. 15da., so 
that, discounted at 6%, the holder may receive $450. 

Ans, $462,962. 
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By the Table, 6000 is tho representative of 6 % . From 6000 
we subtract 168 (the number of days the note is to run, with 
three days of grace), leaving 5832 as our divisor. Then we 
multiply $450 by 6000 = $2700000 = the dividend. Then 
$2700000 -*- 5832 = $462,962. 

3. What sum payable in 6mo. 15da., if discounted at a bank 
at 9%, will give $824 as the net proceeds? 

Am, $866,912+. 

4. What must be the face of a note that, when discounted 
at 6%, for 3mo., the holder may receive $600 ? 

A71S, $609,446 +. 

5. A merchant of Nashville owes a Savannah house $462.70. 
How large a note, payable in 6mo. 15da., when discounted at 
the Bank of Savannah, at 7%, will just cancel the debt? 

Ans. $481.22 +. 

6. What must be the face of a note that, when discounted 
at 10%, for 4mo. 15da., the holder may receive $925 ? 

Ans. $961,871 +. 
Ohservatian, — The foregoing method is here inserted, by 
permission of Mr. Sawyer, for its practical utility. Calcu- 
lations can be made by it easily and rapidly. The Kule is 
susceptible of a rigorous mathematical demonstration, but to 
understand it requires some knowledge of Algebra. 

TAXES. 

Art. 265. A Tax is a specified sum of money which each 
dtizen is required to pay for the support of the government. 

Art. 266. Taxes are of three kinds : 1st. Capitation tax ; 
2d. Property/ tax ; 3d. Income tax,. 

Capitation tax (from caput, meaning head) is so much per 
head on all male citizens 21 years of age. It is also called 
POLL tax, from a Dutch word poU, meaning head. Each per- 
son liable to a capitation tax is called a poll. Property tax 
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b a certain percentage on all one's property ; and income tax 
is a certain percentage on all his income. 

Art. 267. There is always a government officer whose duty 
it is to assess the taxes. He first ascertains how much money 
will be required to carry on the affairs of the State for a year. 
Knowing the number of citizens in the State, he learns what 
the whole capitation tax will amount to, at so much per head. 
He then deducts this from the whole amount of tax to be raised \ 
the remainder will be the sum to be raised by properti/ tax. He 
then learns how much taxable property there is in the State. 
By dividing the whole property tax by the whole amount of 
t.axable property, he finds how much tax is to be paid on $1 
of property ; and therefore, to find each man's tax, he multiplies 
the value of his taxable property by the per cent, or tax on 
$1, and to this adds his poll tax. 

Ex. 1. A certain town wishes to build an academy by levying 
a tax of $1445.51. The taxable property of the town is valued 
at $140845 ; and there are 425 polls, each to pay $0.75. What 
will be A's tax, whose property is valued at $5825, and who 
pays for 2 polls t 

Analysis, 425 polls at $0.75 = $318.75, the amount of the 
poll-taxes ; and subtracting this from $1445.51, the remainder, 
$1126.76, will be the sum to be assessed on property. Now, 
lince $140845 of property is to raise a tax of $1126.76, then 
H of property must raise yt^^ts ^^ $1126.76 = $ iihiV » 
w $0.008 — i, c, 8 mills on $1, or -j^ of 1 per cent. ; and since 
$1 of property pays a tax of $0,008, then $5825 (A's property) 
will pay 5825 times as much = 5825 X $0,008 = $46.60. 
Adding to this 2 polls = $1.50, we have $48.10, A*s entire 
tax. Ans. $48.10. 

Art. 268. Having determined the tax to be paid on $1, 
Assessors of taxes usually make out a table containing the 
tax on $1, $2, $3, etc., and then employ this table in calcu- 
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latlDg the tax of each person. We present a form of this table 
below, using the per cent, derived from the Example above : 









TABLE. 








tl pays 


$0,008 


$30 will pay 


$0.24 


$500 wUl J 


pay $4.00 


2 will pay 


$0,016 


40 


(( 


0.32 


600 


C( 


4 80 


q « 


0.024 


50 


(( 


0.40 


700 


u 


5 60 


i " 


0.032 


60 


(( 


0.48 


800 


« 


6.40 


5 « 


0.04 


70 


(( 


0.56 


900 


» 


7 20 


6 « 


0.048 


80 


U 


0.64 


1000 


i< 


800 


7 " 


0.056 


90 


it 


0.72 


2000 




16.00 


8 " 


0.064 


100 


u 


0.80 


3000 




24 OC 


9 « 


0.072 


200 


u , 


1.60 


4000 




32.00 


10 " 


0.08 


300 


(( 


2.40 


5000 




40.00 


20 « 


0.16 


400 


(( 


3.20 


6000 




48.00 



2. According to the foregoing table, what would be B's 
tax, whose property is estimated at $3675, and who pays for 
3 polls ? 

OPERATION. 

B's tax on J3000 = $24.00 
" 600= 4.80 
« 70 == .56 
" 5= M 

" $3675 = $29.40 
Spoils = 2.25 

entire tax = $31.65 

Ans. $31.65 
i By the table, what would be E*s tax, whose property i* 
•?* ued at $2385, and who pays for 2 polls ? Ans. $20.58. 

\. A township owning property valued at $420960 wishes 
to nuse $5726.52 by taxation. There are 540 polls, each 
assessed at $1.25. What is the tax on $1, and how much 
must D pay, whose property is assessed at $4265, and who 
pays for 1 poll ? Ans, Tax on $1 is $0.012 ; D pays $52.43. 
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CUSTOM-HOUSE BUSINESS. 

Art. 269. Duties, or customs, are taxes levied by govern- 
ments npon foreign goods imported into the country. 

Art. 270. Duties are either specific or ad valorem* 

Specific duty is a fixed sum imposed upon a yard, pound, 
gallon, etc., without regard to the intrinsic value of the article 
or to its cost 

Ad valorem duty is a percentage on the cost of goods in 
the country from which they are brought. 

Art. 271. In goods brought from abroad there will neces- 
sarily be more or less waste and damage. In consequence of 
this waste, etc., the government makes certain allowances or 
deductions before computing the duties. 

Art. 272. Draft is an allowance made for waste, which is 
to be deducted from the gross weight. 

The rules which govern the deduction for draft are as 
follows : 

On 112 pounds or less the draft is 1 pound. 

Above 112 pounds, and not exceeding 224 pounds, 2 pounds. 
« 224 " *< 336 " 3 " 
" 336 " " 1120 " 4 " 
u 1120 " •* 2016 " 7 " 
- 2016 " 9 " 

Art. 273, Tare is an allowance for the weight of the box, 
bag, cask, etc. containing the goods. 

Art. 274. Leakage is an allowance for waste of liquidj 
imported in casks. 

Art. 275. Breakage is a deduction for loss of liquids 
imported in bottles. 

Art. 276. Gross weight is the entire weight of the 

* Ad valorem ib a Latin pbraae, and means, aeeording to the valve. 
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goods, together with that of the box, bag or chest, etc. 
containing them. 

Net weight is that which remains a^r all dedactiona 
have been made. 

Duties are always collected on the net weight or net yalae. 

Abt. 277. On some goods specific duties exclusively are 
ooUeoted ; on others the duty is ad valorem ; whilst on othen 
there is a combination of ad valorem and specific duties. 

In estimating duties, first deduct the dra/l, if any; thei> 
deduct the tare, and compute the duty on the remainder. 

All custom-house duties are payable in qold. 

Examples. 

1. What is the duty on 25 bales of cinnamon, invoiced at 
90 pounds each, tare being 6 per cent., and the rate of duty 
30 cents per pound ? Ans, $634.50. 

There being no drafl, deduct the tare, and compute the duty 
on the remainder. 

2. A merchant in Baltimore imported a case of Leghorn 
bonnets, invoiced at $2573 ; what is the duty, the rate being 
40% ad valorem? Ans, $1029.20. 

3. A merchant in New York imported 45 ceroons of cocoa, 
each oeroon containing 45 pounds. Tare being 89^, what 
would be the duty in gold, the rat« being 3 cents per pound ? 

Ana. $55.89. 

4. What would be the duty on a case of silks, invoiced in 
Paris at 24675 francs, the custom-house value of the frano 
being 18^^ cents, and the rate of duty 60% ad valorem ? 

Ans. $2753.73. 

5. An importer in Boston paid duty on 45 casks of Zante 
currants, each cask invoiced at 110 pounds. How much was 
the duty, tare being 10%, and the rate 5 cents per pound? 

Ans. $222.75. 
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EQUATION OF PAYMENTS. 

Art. 278. Equation of Payments is the method of find- 
ing the mean or average time of paying debts due at different 
times, without loss either to the debtor or to the creditor. 

The date at which the several debts may be paid is called 

the EQUATED TIME. 

Ex. 1. A miller owes a farmer $90, of which $45 is to be 
paid in 4 months ; $30 is due in 7 months ; and the remain 
ing $15 in 8 months; at what time may these debts be paid 
in one single payment, so that no loss may be sustained by ^he 
miller or the farmer ? 

Anali/si8. If the miller can keep $45 for 4 months, he can 
keep $1 for 45 times as many months = 180 months. Again, 
if he can keep $30 for 7 months, he can keep $1 for 30 times 
as many months =:= 210 months ; and if he can keep $15 for 
8 months, he can keep $1 for 15 times as many months = 
120 months. By adding these several sums, we see that the 
miller can keep $1 for 510 months; and if he can delay the 
payment of $1 for 510 months, he can delay the payment of 
$90 (the whole debt) only ^ as many months = ^ months 
=. 5f-^ months = 5J months, or 5mo. 20da. 

Ans, 5mo. 20cla. 

From the Analysis we derive the following 

Rule. 
MtUtipfy each payment hy the time hefore it is due, and 
divide the sum of these products hy the whole debt ; the gtiotieni 
wlU be the equated time. 

Examples. 
2. A debt of $975 is due as follows: viz., $150 in 5 months, 
$375 in 4 months, and $450 in 8 months; at what time should 
the whole sum be paid? Ans. 6mo. 
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3. A merchant of Savannali bought a bill of goods in Boston 
amounting to $3600, of which $1500 was to be paid in 3mo.^ 
$1200 in 4mo., and $900 in 5 months; what is the average 
time for the payment of the whole ? Am. 3mo. 25da. 

4. A gentleman owes the following sums, due as follows: 
Tiz, $175 in 20 days, $150 in Imo. 15da., and $200 in GO 
days; ut what time should the whole debt be paid ? 

Am. 42^da. 

5. A drover bought 80 horses and 110 mules, giving $120 
apiece for the horses and $100 for the mules. Ho agreed to 
pay ^ of the money in 4 months, ^ in 6 months, and the bal- 
ance in 10 months ; how long a credit should he have on the 
whole sum if he pays it at one time ? Ans. 5mo. 12da. 

6. R owes S $750 ; of which $200 is to be paid down, $250 
in 3 months, and the balance in 4 months ; if he agrees to pay 
the whole at one payment, what is the equated time ? 

Ans. 2mo. 18da. 

Note. — In examples like the last the amount paid down 
must be regarded as a payment due in days or months; 
and while the product of this first payment by is nothingy 
yet, in dividing the sum of the products by the whole debt, 
the cash payment must be reckoned as a part of the divisor. 

7. A farmer purchases $800 worth of fertilizers, agreeing 
to pay \ down, ^ in 2 months, ^ in 4 months, and the balance 
in '6 months; what credit should be allowed to pay the whole 
at one time ? Am. 3 months. 

Observation. — The foregoing Rule, though sanctioned by 
custom, is not jperfecily accurate. It proceeds upon the sup- 
position that a sum of money paid a certain length of time 
htfore it becomes due balances an equal sum paid the same 
length of timo after it becomes due ; or, in other words, that 
the discount on a sum of money is the same as the interest on 
the same sum for an equal time; which is not ttM<^. ^^x 
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short periods and for small sums of money the difference is 
80 slight that it is practically disregarded. 

Abt. 279. The true equated time can be found when 
desired. We will illastrate by an example : 

8. U ewes B $1339, of which $663 is due in 4 months, 
and $676 in 8 months; what is the true equated time of 
paying the whole at one payment ? 

Anafysis, If money is worth 6%, the present worth of $665 
due in 4mo. is $650 (Art 258) ) and the present worth of 
$676 due in 8mo. is also $650. The sum of the two present 
worths is $1300. If H pays B $1300 down, exact justice will 
be done. But the sum to be paid at some time is not $1300, 
but $1339. The question then is : "In how long a time will 
$1300 amount to $1339 at 6 per cent. V'—u c, how long a 
time will it require for $1300 principal to gain $39 interest f 
Problem II., Art. 250, answers this question. We say : the 
interest of $1300 for 1 year at 6% is $78. Then, if $78 
interest requires 1 year, $1 will require ij3g. of a year, and $39 
will require 39 times as long = |^ of a year = .5 of a year, 
or 6 months. The true time is therefore 6 months. If we 
find the average time according to the Rule, it will be found 
to give 6.019 months = 6mo. Oda. 13.68hr., making a differ- 
ence of a little more than half a day. 

What we have said in regard to finding the tT%ie equated 
time may be summed up in the following 

Rule. 
Find the present worth of each payment due; then find ilie 
riME in which the sum of all these present worths wiU anunmi 
to the sum of aU tlie payments. 

Examples. 
9. P owes W $785, of which $255 is due in 3mo., and $530 
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in 9iD0. ; if money is worth S^J, what would be the true 
equated time to cancel the whole debt by one payment ? 

Ans. 7mo. 
10. A farmer owes a commission merchant the following 
sums : viz., $306 payable in 4mo., $412 in 6mo., and $530 in 
a year; what would be the true equated tune of payment, 
money being worth 6% ? Ans, 8mo. 



EATIO. 



Article 280. When we compare two quantities of the same 
kind, we frequently say that one is twice as great, or three 
times or /our times as great, as another. Thus, we say 8 
pounds is twice as great as 4 pounds, because 4 is contained 
twice in 8 ; 12 shillings is three times as great as 4 shillings, 
because 4 is contained 3 times in 12. This is expressed con- 
cisely by saying that the ratio of 8 to 4 is 2 ; of 12 to 4 is 
3, etc. Hence, 

Art. 281. Ratio is the relation of one quantity to another 
of the same kind. The ratio of two numbers is indicated by 
two dots, placed one above the other, between the two numbers ; 
thus 9 : 3 expresses the ratio of 9 to 3. 

The two quantities compared are the terms of the ratio, the 
first term being called the antecedent^* the second the conse> 
quent,f and the two terms taken together are called a couplet 

Art. 282. Ratio b also expressed in the form of a fraction 
by making the antecedent the num^ator^ and the consequent 
the denominator ; thus 

12: 3=V = 4, 



d 9:15 



an 

* AnUeedetU, from the lAtin anteeedo, signifying to go Ufort. 
I CbuMTuent, from the Latin eonsequor^ to follow cfior. 
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Examples. 

1. What is the ratio of 5 to 9 ? Ans. | 

2. What is the ratio of 18 to 24 ? Am. W = \ 

3. What is the ratio of 15 to 17 ? Ans. |f 

4. What is the ratio of 24 to 16 ? Ans. ff = f 

5. What is the ratio of 36 to 12 ? Am. — 

6. What is tlie ratio of 9 to 27 ? Am. — 

7. What is the ratio of 45 to 15 ? Am. — 

8. Express 1 8 as a fractional part of 54. 

Analj/sis. The question simply means : " What part of 54 
is 18?" We say 1 unit is ^ part of 54 units, and 18 unit* 
will he 18 times as much, which will give J| = \. Ans, ^. 
9. What part of 27 b 15 ? Am. f 

10. Express 24 as a fractional part of 56. Am. f. 
Art. 283. To find the ratio of two quantities, they must he 

of the same dcnominaticm. Thus, if we were required to find 
the ratio of 5 gallons to 7 quarts, wo could not get it directly, 
but by reducing the 5 gallons to 20 quarts; the ratio would b<» 
that of 20 quarts to 7 quarts, or ^. 

11. What is the ratio of 2ft. 3in. to lOin.? Ans. fj. 

12. What is the ratio of 3s. Cd. to 7d. ? Ans. 6. 

13. What is the ratio of 3pk. 6qt. to 2bu. 2pk. 4qt. ? 

Am. ^. 

14. What is the ratio of 528yd. to Imi. ? Am. y^^ 

15. What is the ratio of 6hr. 24min. to 2da. ? Am. ^ 

16. What is the ratio of 45ct. to $3 ? Am. -^^z-f^. 

17. What is the ratio of 75ct. to $5 ? Am. ^^ =r ^. 

18. What is the ratio of $7 to 85ct. ? A7is. ^s® = ^. 

19. ^\liat is the ratio of ?2.25 to S9 ? Ans. J. 

20. What is the ratio of 8375 to 811.25? Ans. \ 

21. ^Vhat is the ratio of ^ to ^ ? 

Analysis, It is obvious that -j^ is 3 times as much as -^ ; 
henoe tlie ratio of ^ to ^'^ is 3. Ans. 3. 
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22. What is the ratio of if to ^ ? 

Analym. ^f is evidently G times as much as -^f ; hence the 
ratio of ^j to ^j is 6. Ans. 6. 

From the above Analysis we learn the truth that the ratio 
of two fractions which have a common denominator is the sam^-. 
us the ratio of their numerators. 

23. What is the ratio of ^ to fg ? Ans, ^ = i 

24. What is the ratio of |i to ^f ? Ans. {. 

25. What is the ratio of ^ to ff ? Anx. f 

26. What is the ratio of | to J ? 

Analysis. As these fractions have not a common denomi- 
nator, we cannot get the ratio directly y but by reducing them 
to a common denominator ^VfQ have -^ and -f^i and, from what 
we have seen above, the ratio is the same as that of 8 to 9, 
that is f . Ans. f . 

27. What is the ratio of | to | ? Ans. ^. 

28. What is the ratio of | to | ? Ans. \. 

29. What is the ratio of ^ to f ? Ans. f 

30. What is the ratio of f to ^ ? Ans. |. 

31. What is the ratio of | to 3f ? Ans. ^. 

32. What is the ratio of 3f to 5J? Ans. || 
Art. 284. Since a ratio is expressed by a fraction of 

which the antecedent is the numerator and the consegv^it the 
denominator, it follows that the terms of a ratio may be mttJ" 
tiplied or divided just as the terms of a fraction. 

PROPORTION. 

Art. 285. Proportion is an equality of ratios. 

The numbers 15, 5, 12 and 4 are proportional^ for the rcUw 
of 15 to 5 is equal to the ratio of 12 to 4. 

Art. 286. Proportion is indicated by placing two dots be- 
tween the first and second terms ; four between tbe second and 
third } and two between the third and fourth ; thus, 

J4« 
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15 : 5 : : 12 : 4, or 15 : 5 = 12 : 4. 

This proportion is read thus : 15isto5asl2isto4; or it 
may be read thus : the ratio of 15 to 5 is equal to the ratio of 
12 to 4. 

Art. 287. The first and last terms of a proportion are called 
the extremes^ and the second and third terms, the means. 

Thus, in the proportion 3 : 6 : : 4 : 8, 3 and 8 are the ex- 
tremes, and 6 and 4 the means. 

Art. 288. Since in any proportion the ratio of the first 
term to the second is equal to the ratio of the third term to 
the fourth, in the proportion 3 : 6 : : 5 : 10 we have f = -ji^. 
Reducing these fractions to a common denominator we have 
t-|^ = g^ff ; and since the denominators are the same, and 
the values of the fractions equal, we have 3 X 10 = 5 X 6; 
which illustrates a fundamental truth in Proportion, viz. : 

In any proportion the product of the extremes is always 
iqual to the product of the means. 

Art. 289. Since in any proportion the product of the ^i^ 
tremes is egual to the product of the m^eans, this result natu- 
rally follows, viz. : 

If the product of the extremes is divided by one of the 
mea/ns^ the quotient is the other mean ; or if the product of 
the means is divided by one of the extremes, the quotient is 
the other extreme. 

Thus, in the proportion 12 : 4 : : 9 : 3, 
12 X 3 -f- 4 = 9, one of the means. 
12 X 3 -}- 9 = 4, the other mean. 
4X9-T- 3 = 1 2, one of the extremes. 
4 X 9 H- 12 = 3, the other extreme. Hence, 

Art. 290. In any proportion^ if we have the first, the second 
and the third terms given, we can find the fourth term by m,ulr 
Uplying together the second and the third, and dividing th^ 
product by the first. 
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SIMPLE PROPORTION. 

Art. 291 . Simple Proportion is an equality of two tttmple 
ratios. By most writers on Arithmetic Simple Proportion ii 
called " Rule or Three," because three terms are always giyon 
to find & fourth. 

Ex. 1. If 6 yards of velyet cost 24 dollars, what would be 
the cost of 18 yards ? 

Aiiali/m. The answer is required in dollars. It is obvioua 
that the cost of 18 yards will be as many times greater than 
24 dollars (the cost of 6 yards) as 18 yards is greater than 
6 yards ; or, in other words, there must be the same ratio be- 
tween 24 dollars and the answer as there is between 6 yards 
and 18 yards. Our proportion will now read thus : 

6yd. : 18yd. : : $24 : fourth term. 
Multiplying the two means together, and dividing the product 
by the first term (Art. 290), we shall have $72 as the fourth 
tArm, or answer. Our proportion will then read thus : 

6yd. : 18yd. : : $24 : $72. 
Here we see that the fourth term is 3 times as great as the 
third, just as the second is 3 times as great as the first. We 
see also that the first and second terms are of the same denomi- 
nation, viz., yards ; and the third and fourth terms are of the 
same denomination, viz., dollars. 

From the foregoing explanations we derive the 

Rule. 

I. MaJce that number which is of the same name with the 
anstoer the third term. 

II. If from the riaturd of tlie question the anstoer must he 
greater than the third term, m^aJce the greater of the ttoo re- 
mmnirig quantities tlie second term; hut if the answer ought to 
he less tJian the third term, make the least of the two quantities 
the second term. 
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III. Mvltiply the second and third terms together ; dividr the 
product hy thejirzty and the quotienJt wiU he the fourth tertr, or 
answer^ in the same denomination as the third term 

Examples. 

2. If a locomotive can run 75 miles in 5 hours, how far 
nould it ruQ in 12 hours at the same rate ? 

The answer is required in miles; there- opebation. 
fore we make 75 miles the third term ; *^'- "^* ™^- 
and from the nature of the question we * '^ * 1 2 * 
know that the locomotive can run farther f;\Q?iO 

m 12 hours than in 5 hours; hence we TrU '1 

make 12 hours the second term, and 5 
hours the first term. Multiplying the second and third tei^ns 
together, and dividing hy the first, we have 180 miles as .he 
fourth term, or answer. Ans. 180 miles 

Analysis, If in 5 hours it runs 75 miles, then in 1 houi* it 
runs ^ of 75 miles = ^ miles = 15 miles; and in 12 hours 
it would run 12 times as many miles = 180 miles; the same 
as by Proportion. 

3. If 5 men can build a wall in 21 operation. 

days, how long would 7 men be oo- ™®° ^^^ ^^* 

. 1 . , .,1. ., 9 7 : 5 : : 21 : Ans. 

cupied in building the same r ^ 

Ans, 15 days. ^.j^ 

As the answer is required in days, — rr , 

we make 21 days the third term ; and ^ ' 

because 7 men can do the work in less time than 5 men, the 

second term must be less than the first. 

Analysis. If 5 men can do the work in 21 days, it would 

occupy one man 5 times as long = 105 days; and it would 

occupy 7 men only one seventh as many days, which will bo 

l^ days = 15 days ; the same as by Proportion. 

Ans. 15 days 
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L If 15 buflhols of wheat ooet $18.75, how mach would 
45 bushels cost? Ans, $56.25. 

5. K a man earn 8225 in 9 months, how much oould he 
earn in 7 months? Am. $175. 

6. If 12 yards of cassimcre coet $36, how many yards could 
you buy for $75 ? Ans. 25 yards. 

7. If 12 men can reap a field of wheat in 15 days, how 
many men could reap it in 20 days ? Ans. d men. 

8. If 9 sacks of com cost $20.25, what would 33 sacks ooet 
at the same rate ? Arts. S74.25. 

9. If 13 bushels of wheat weigh 806 pounds, what would 
be the weight of 56 bushels 7 Ans. 3472 pounds. 

10. If an upright staff 10 feet long cast a shadow of 12 
feet, what must be the height of a tree that casts a shadow 
of 108 feet? Ans. 90 feet. 

11. If 9 silk hats cost $45, how many hats could be bought 
tor $175 ? Ans. 35 hats. 

12. If a man walk 324 miles in 12 days, how far could he 
walk in 17 days? Ans. 459 miles. 

13. If 7 horses eat a load of hay in 15 days, how many 
days would it last 5 horses ? Ans. 21 days. 

14. If 8 tons of coal cost $72, how many tons could be 
purchased for $171 ? Ans. 19 tons. 

15. If I of a yard of velvet cost $5.25, what would be the 
906t of 18 yards? Ans. $108. 

16. If 12 persons consume a barrel of flour in 18 days, 
Vow many persons would consume it in 8 days ? 

Ans. 27 persons. 

17. If the freight on 3cwt. 2qr. 161b. of cheese for a certain 
distance be $7.32, what would be the freight on 2T. 6cwt. ? 

Ans. $92. 

Note. — ^First reduce the first and second terms to the same 
denomination. 
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18. If 3A. 2R. 9r. of land be worth $68.28, what would be 
the value of 33 acres ? Am, $633.60. 

19. If 7gal. Iqt. of wine cost $17.40, what would be the 
value of 3qt. Ipt. ? 4n8. $2.10. 

20. If 16 bushels of wheat be worth $19.84, what would 
56bu. 2pk. 4qt. be worth ? Am. $70.21 J. 

21. If 15 pounds of rice be worth $1.35, how much would 
225 pounds cost? Ans, $20.25. 

22. If a locomotive run 28 miles in 56 minutes, how long 
would it occupy in running 256 miles ? Am. 8hr. 32min. 

23. If 7 bales of cotton can be carried 100 miles for $10, 
how far ous^ht 12 bales to be carried for the same money ? 

Ans. 58^ miles. 

24. If 15 pounds of almonds cost $3.75, how many pounds 
could be bought for $18.75 ? Am. 75 pounds. 

25. K a pasture sustain 16 cows for 18 days, how many 
cows could be sustained 24 days? Am. 12 cows. 

26. If 35 yards of carpeting one yard wide be required to 
cover a floor, how many yards would be required when the 
carpeting is -J of a yard wide ? A^is. 40 yards. 

27. If the interest on a certain sum of money is $252 for 9 
months, how much would it be for 11 months ? Am. $308. 

28. If 40 rolls of paper 16 inches wide be required to 
paper the walls of a room, how many rolls would be required 
when the paper is 20 inches wide ? Am. 32 rolls. 

29. If 13 yards of calico cost $1.95, how many yards could 
you buy for $11.25 ? Ans. 75 yards. 

30. If the interest of $225 for one year be $15.75, what 
would be the interest of $3625 for the same time ? 

Am. $253.75. 

31. If 6} yards of cassimere cost $16.20, what would be 
the cost of 37 yards ? Am. $88.80. 

32. A ship's crew of 450 men have provisions enough foi 
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12 months; how long will the provisions last if 150 more men 
be taken on board ? Ans, 9 months. 

33. If 9 yards of calico cost J1.26, what would be the cost 
of 16 pieces, each measuring 34 yards? Am, $76.16. 

34. If { of a yard of cassimere cost $2.50, what would } 
of a yard cost? Ans. $2.62^. 

35. If 12 men can build a house in 45 days, how many men 
could build the same in 30 days? Jns. 18 men. 

36. If 42 acres of land produce 924 bushels of com, how 
many bushels could 126 acres produce ? Am. 2772 bushels. 

37. K 4^ yards of velvet cost $26.78, how much would 24^ 
yards cost? Ans. $151.41. 

38. If 7.5 yards of silk cost $24.30, what would be the coRt 
of 145.25 yards? Am. $470.61. 

COMPOUND PROPORTION, OR DOUBLE RULE OP 
THREE. 
Abt. 292. Suppose we have the two simple proportions, 
8 : 4 : : 6 : 3, and 
10 : 5 : : 4 : 2. 

Now let us multiply together the corresponding terms of these 
two proportions, and we shall have this proportion : 

80 : 20 : : 24 : 6, 
m which the ratio of the first and the second terms is the same 
as that of the third and the fourth terms. 

This latter proportion is called a Compound Proportion. 

Art. 293. Compound Proportion is used in solving ques- 
tions the answers to which depend upon two or more different 
circumstances, and which therefore require two or more simple 
proportions. 

Ex. 1. If 9 horses eat 36 bushels of oats in 18 days, how 
many bushels would suffice 15 horses for 12 days? 
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Here the answer is to be in bushels. The number of bushels 
will depend upon two things — viz., upon the number of horses 
and the number of da^s. If we consider the question only 
with reference to the number of horses, we shall have this 
proportion : 

9 horses : 15 horses : : 36 bushels : Ans. 
Again, if we consider it only in reference to the length of 
time, we obtain this proportion : 

18 days : 12 days : : 36 bushels : Aiis, 
Writing these two proportions together, we shall have 

^ • ^^ • • I 36 : ^rw. 
18 : 12 : : ) 

Multiplying together the corresponding terms, we have 
162 : 180 : : 36 : Ans. 

Proceeding with this last proportion according to the method 
given in Art 290, we find the answer to be 40 bushels. 

By observing this exaipple we see that the numbers are 
given in pairs, with the exception of one. This one is always 
of the same name with the answer, and is usually called the 
odd term. ThTis, in the example given, 9 horses and 15 horses 
constitute the finit pair of terms ; 18 days and 12 days the 
second pair, and 36 bushels is the odd term. 

The foregoing explanations are briefly summed up in the 
following 

Rule. 

I. JUaJc^ the odd term tJie third term, 

II. Arrange the several pairs of terms as in, Simple Peo- 
PORTION. (Art. 291.) 

III. Multiply the third term by the product of aU the second 
terms, and divide the result by the product of all tlve first terms ; 
the qiu)tient toiH be the fourth term^ or answer. 
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Examples. 

2. K 8 men in 6 weeks can earn $576, how mucli coulJ 
9 men earn in 5 weeks ? 

Here the odd term^ or answer, is to be in dollars; hence 
S576 most be the odd term. To arrange the first pair of 
terms, we make 8 men the first term and 9 men the second. 
because 9 men would earn more in the same time than 8 men. 
To arrange the second pair, we make 6 weeks the first term 
and 5 weeks the second term, because the same number of 
men could earn less in 5 weeks than in 6 weeks ; we shall then 
have the proportions : 

8:9 



} 



, : : 576 : Ans. 
6:5 



Now multiplying 576 (the third term) by the product of 
9 and 5 (the second terms), and dividing the result by the 
product of 8 and 6 (the first terms), we have |540 as the 
answer. Ans, $540. 

By Analyns : 

If 8 men in 6 weeks can earn $576 dollars, 
1 man in 6 « « 72 « 

1 " in 1 week " 12 " 

9 men in 1 " " 108 « 

9 " in 5 weeks « 540 " 

Ans. $540. 
Note. — Examples in Compound Proportion can be more 
readily and more satisfactorily solved by Analysis than by 
tny system of Eules. 

3. If 6 persons consume 240 pounds of sugar in 8 months, 
how many pounds would 9 persons consume in 11 months? 

Ans, 495 pounds. 
4 If 36 acres of meadow-land keep 60 sheep 30 days, how 
many sheep can be kept on 48 acres 20 days ? 

Ans, 120 slvQ^'^ 
J5 T 



Digitized by 



Google 



290 RATIO. 

5. If $375 yield an interest of |20 in 8 montlis, in how 
many months would 8450 yield an interest of S33 ? 

Ans, 11 months. 

6. If the freight on 36 boxes of tobacco for 120 miles if 
S54, how many miles could 32 boxes be carried for 884 ? 

Ans. 210 miles. 

7. If a man can walk 270 miles in 10 days, walking 9 houn 
day, in how many days could he walk 432 miles, walking 8 

hours a day? Ans, 18 days. 

8. If 15 persons consume 6 barrels of flour in 9 months, 
how many barrels would 20 persons consume in 12 months ? 

Ans, 10| barrels. 

9. If $350 gain $14 in 8 months, in how many month> 
would $1500 gain $75 ? Ans. 10 months. 

10. How much would it cost to carry 72 bales of cottoi 
120 miles, if it costs $60 to carry 48 bales 96 miles? 

Ans. $112.50. 

11. If 6 men in 24 days, working 10 hours a day, can buiM 
a stone wall 48 yards long, how many men can build a wall 
72 yards in length, in 18 days, working 8 hours a day? 

Ans, 15 men. 

PARTNERSHIP. 

Art. 294. When two or more persons combine to carry on 
any particular branch of business the connection so formed is 
called Partnership. The persons composing the partnership 
a e called a company^ firm or house. The money invested is 
called the capital or stocky and the gain or loss to be shared 
among the partners is called the dividend. 

Ex. 1. R and S formed a partnership to carry on business. 
R furnished $2475, and S put in $3150; they gained $1875. 
What was each one's share of the gain ? 

Analysis, The whole capital is $5625. We say : If $5625 
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gain $1875, then $1 gains y^ of $1875 = $i|ff , or ^ of a 
dollar; and $2475 (E's capital) will gain 2475 times as much 
= $%i^, or $825 ; and since $1 gains $^, then $3150 will gain 
ai50 times as much = $^^, or $1050. 

Ans, R, $825; S, $1050. 

Froof. R's share, $825, added to S's share, $1050, will give 
11875. 

By noticing the above Analysis we see the reason of th% 
following 

Rule. 

Make the whole gain o-r loss the numerator ^ and the whde 
Btock employed the denominator, of a fraction ; then multiply 
this fraction successively hy each mavCs stock. 

Another rule fre(quently given is this : say, 

As the whole stock is to each m^n*s stock, so is the whole gain 
or loss to each m/aiCs share of the gain or loss. 

Examples. 

2. A and B jointly rented a pasture for $24 ; A put in 36 
cows and B 24 cows ; how much of the rent ought each to 
pay? Ans, A, $14.40; B, $9.60. 

3. Thomas and Smith traded in company. Thomas invested 
$840 and Smith $480. At the end of two years they had lost 
$264 ; how ought this loss to be shared ? 

Ans, Thomas, $168; Smith, $96. 

4. Three men, A, B and C, jointly own a house costing 
$9000; A furnishing $4500, B, $2500 and C, $2000; the 
house rents fbr $810 ; what share of the rent ought each to 
have? Ans. A, $405; B, $225; C, $180. 

5. P, Q and R hired a carriage for $15.75, each agreeing to 
pay in proportion to the number of miles he rode. P rode 90 
miles, Q, 75, and R, 60 miles ; what part of the hire ought 
each to pay ? Ans. P, $6.30 ; Q, $5.25 ; R, $4.20. 
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6. D, E and F jointly erected a cotton-factory, D fnrnishing 
$23450 of the capital, E, $27975, and F, $32425. After a 
certain time they foand their profits were $13975 ; how ought 
■ihis gain to he divided ? 

Ans. D, $3908 J; E, $4662 J; F, $5404f 

Art. 295. In the Examples thus far given the capital of 
rach partner has heen employed for an eqaal length of time, 
but in practical business persons frequently enter into partner- 
ships where their capital is employed for unequal lengths of 
time. 

1. H and E engaged in trade; H put in $540 for 6 months, 
and R, $450 for 8 months. They gained $513; what was 
each man's share of the gain ? 

Analysis. $540 for 6 months is the same, as 6 times as many 
dollars for 1 month = $3240 for 1 month; and $450 for 8 
months is the same as 8 times as many dollars for 1 month = 
$3600 for 1 month. Hence, $3240 (H's money) for 1 month, 
added to $3600 (R's capital) for 1 month, is equivalent to 
$6840 for 1 month. Then, since the whole capital of $6840 
gains $513, $1 gains ^^ of $513 = $^^^5^, or $^; and 
$3240 will gain 3240 times as much = $^4^, or $243 ; and 
$3600 will gain 3600 times as much as $1, which will give 
eu^, or $270. Ans. H, $243; R, $270. 

From the Anah/sis the reason is obvious for the 

Rule. 

I. Multiply each marCs stock hy the time it was continued 
m trade. 

II. Make the sv/m of these products the demominaJtor of a 
fraction^ and the whole gain or loss the numerator; then mul^ 
tiply this /raction stuxessively hy the product ^f eo/ch man*^ 
stock into its time. 

Those who prefer it may employ the following 
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Rule. 

MvUipli/ each man*s stock hy the time it toas continued tn 
trade; then say: As the sum of these products is to each 
separate product, so is the whole gain or loss to each man's 
share of the gain or the loss. 

Solving the above Example by this latter Bole, we have tht 
following proportions : 

$6840 : $3240 : : $513 : H's share = $243. 
$6840 : $3600 : : $513 : R's « = C270. 

For the mental training of the pupil we recommend the 
method by Analysis as preferable to any rules. 

Examples. 

2. D and E formed a partnership in trade. D put in $750 for 
12 months, and E, $600 for 18 months. They gained $594; 
How should the gain be divided ? Ans. D, $270 ; E, $324. 

3. Z and W engaged in speculation. Z employed $945 for 
6 months, and W $810 for 8 months. They lost $729; how 
should this loss be divided ? Ans. Z, $340.20 ; W, $388.80. 

4. Three men, A, B and C, rented a pasture for $70.56. 
A put in 36 cows for 5 months; B, 48 cows for 4 months; 
and C, 72 cows for 3 months; what part of the rent ought 
each to pay? Am. A, $21.60; B, $23.04; C, $25.92. 

5. A gentleman employed three mowers to cut hay. The 
first mowed 9 days, at 10 hours a day; the second worked 12 
days, at 9 hours a day; and the third mowed 15 days, at 12 
hours a day. Their joint wages amounted to $45.36. What 
share of the wages ought each to receive ? 

Ans. First, $10.80; second, $12.96 ; third, $21.60. 

6. C and H engaged in trade. C put in $924 for 10 months, 
and H $855 for 12 months. They gained $585 ; how should 
the gain be divided ? Ans. C, $277.20 ; H, $307.80. 

26 • 
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ALLIGATION. 

Article 296. Alliqation Medial explains how to find 
the average price of a mixture of different articles when the 
quantity of each article and its price are given. 

Ex. 1. A farmer combines 9 bushels of oats worth 90 cente 
a bushel, with 9 bushels of rye worth $1.20, and 12 busheb 
of barley worth $1.25; what is a bushel of the mixture 
worth ? 

AnalysU. 

9bu. of oats at 90ct. per bushel are worth $8.10 
9bu. ofrye at $1.20 " « 10.80 

12bu. of barley at $1.25 " « 15.00 

30bu. = whole compound = $33.90 

Hence, if 30 bushels = $33.90, 1 bushel is worth ^ ol 
$33.90 = $1.13. Am. $1.13 per bushel. 

The Analysis shows the reason of the following 

Rule. 
Find the valtie of each article, then divide the total value of 
the articles mixed hy the number of articles. 

Note. — ^An ingredient having no commercial value, such 
as water, may enter into a compound. Although its value is 
nothing, still its quantity must be added as constituting a part 
of the number or sum of the articlea 

Examples 

2. A grocer mixes 201b. of clarified sugar worth 15 cents 
per pound, with 241b. of A sugar at 10 cents, and 281b. of 
brown sugar at 9 cents; what is a pound of the mixture 
worth ? Alls. 11 cents. 

3. A whisky-seller mixes 24 gallons of corn whisky worth 
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i>4 cents per gallon, with 8 gallonB of water, which oosti 
nothing ; what ia a gallon of the mixture worth t 

An$. 48 oenta. 

4. A farmer bought 12 pigs; for 3 of them he gave $4 
apiece; for 5 of them S8 apieoe, and for the remainder $A 
each ; what was the average price of each 1 Am. S6. 

5. A grocer mixes 151b. of tea worth 80 cento a pound, 
with 201b. worth 60 cents, and 251b. worth 90 cenU; what in 
a pound of the mixture worth 1 Am. 77^ cents. 

6. A locomotive ran as follows : for 4 hours at 20 miles an 
hour, 5 hours at 18 miles per hour, 3 hours at 24 miles, and 
1 hour at 31 miles ; what was the average hourly speed ? 

Ans. 21 miles. 

7. A thermometer stood for 4 days at 76^, 3 days at 78"^, 
5 days at 80^, and 6 days at 84^; what was the average 
temperature? Aru. 80^^. 

ALLIGATION ALTERNATE. 

Art. 297. Alligation Alternate is the method of find- 
ing how mvch of several articles whose values are given must 
be taken to form a compound of a particular value. 

Ex. 1. A grocer has sugar worth 7 cents, 8 cents, 13 centa 
and 14 cents a pound, which he wishes to mix together, so 
that he may be able to sell the mixture at 11 cents per pound; 
h^w much of each kind must he take ? 

Analysis. It is plain that if he puts in 1 pound of the 7- 
eent sugar and sells it for 11 cents, he gains 4 cents; then, to 
gain 1 cent, he must put in only ^ of a pound. Again, if he 
puts in 1 pound of the 14-cent sugar, he loses 3 cents ; then, 
to lose 1 cent, he must put in ^ of a pound. Now, the 1 cent 
gained on the J of a pound of the 7-cent sugar exactly bal- 
ances the 1 cent lost on the ^ of a pound of the 14-cent sugar. 
Hence, the quantities of each kind of sugar must be to each 



Digitized by 



Google 



29() ALLIGATION. 

Other as ^ is to |. But (according to Art. 283) ^ is to | as 
^ is to ^, or as 3 is to 4. Hence, there must be 3 pounds 
of the 7-oent sugar and 4 pounds of the 14-cent sugar. 

Again, if he puts in 1 pound of the 8-cent sugar, he gairu 3 
cents; then, to gain 1 cent, he must put in ^ of a pound. 
Again, if he puts in 1 pound of the 13-cent sugar, he lose$ 2 
cents ] then, to lose 1 cent, will require ^ of a pound. But the 
1 cent gained on the ^ of a pound of the 8-cent sugar will 
balance the 1 cent lost on the ^ of a pound of the 13-cent 
sugar. Hence, the quantity of these two must be to each 
other as ^ is to ^, or (Art. 283) as |^ is to f, or as 2 to 3. 
Therefore, for eyerj 2 pounds of the 8-cent there must be 3 
pounds of the 13*cent sugar, and we have already shown that 
• there must be 3 pounds of the 7-cent and 4 pounds of the 14- 
cent sugar. The rektive quantities, therefore, are 31b. at 7c., 
21b. at 8c., 31b. at 13c., and 141b. at 14c. 
Proof. 

31b. at 7c. =^ 21o. 

21b. at 8c. = 16o. 

31b. at 13c. = 39o. 

^Ib. at 14c. = 56o 

121b. = mixture = $1.32. Therefore lib. = |^» = lie. 

OPERATION. 



The usual method of solving questions like the 



3 



7- 
14^^ 1 



foregoing is to link the values in pairs, as indi- 
cated in the operation on the right, the.RuLl 11- 
for which would be about as follows : 

Write the values of the articles in a column, with the m^an at 
average value on the left. Link each value less than the averagt 
toith oTie greater, and each greater with one less. Write the 
difference between the average aiid each value opposite to the 
value toith which it is linked. The numbers thtts placed oppO' 
wite the given valves wiU be the relative Quantities reqyiired. 
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This Bulk ia simply an ingenious mechankal deyioe. Tha 
numerical resulu arrived at are preciaely the same with those 
reached by andlym^ but it should not be allowed to supersede 
anaiytu. After the student has become familiar with the 
analytic method he may then avail himself of the " RuLS,'' 
as being ihorty easy dJidi practical. 

In solving questions by the RuLX a variety OPMIATIOII. 
of answers may be obtained, corresponding to the 
different ways in which the values may be linked. \ \ , 
Thus, taking the example already ^ven, and 
linking the values, as in the margin, we have as 
the result : 21b. at 7ct., 31b. at 8c., 41b. at 13ct., and 31b. at 14et 

Proof, 

21b. at 7c. = 14ct. 

31b. at 8c. = 24ct. 

41b. at 13c. = 62ct. 

_31b. at 14c. = 42c t. 

121b. = mixture = $1.32. Therefore lib. = |^» = Hot 

If we double each of the two answers already found, we will 
then hsLYe four different answers; if we multiply each of them 
by three, we will then have six correct answers, and so on. 
From which we see that to all questions in Alligation the num- 
ber of answers is unlimited. 

It sometimes happens that one of the articles is limited to ■ 
particular or definite quantity. In the example already given, 
suppose the grocer had had 24 pounds of the 7-cent sugar, and 
wished to find the corresponding quantities of other kinds to 
mix with it. Taking our first answer, we found the relative 
quantities to be 3, 2, 3, 4. But as 24 pounds of 7-cent sugar, 
instead of 3 pounds, are required to enter into the mixture, we 
must take ^ == 8 times each of the other kinds, in order that 
the gain and the loss may be equal. Our answer will then be 2 
241b. at 7ct, 161b. at 8ct., 24lb. at 13ct., and 321b. at 14ct 
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ALLIGATION, 


Froof, 




241b. at 7ct. 


= $1.68 


161b. at 8ct. 


= 1.28 


241b. atl3ct. 


=: 3.12 


121b. atl4ct. 


= 4.48 



961b. = mixture = $10.56. Therefore lib. = $H#* = ^^^ 
It may sometimes happen that the whole mixture is limited 
to a definite quantity. In the example given aboTe, suppose 
the grocer had wished to fill a barrel to contain 240 pounds. 
Taking the first answer to our example, we found the wkok 
mixture to be 12 pounds, and the relative quantities were 3, 2, 
3 and 4. But the required mixture is to contain 240 pounds 
instead of 12. Hence, ^ = 20 = the number of times that 
the relative quantities must be increased, in order to give the 
required amount of the mixture. Our answer will then be : 
601b. at 7ct., 401b. at 8ct., 601b. at 13ct., and 801b. at 14ct 

Examples. 

2. In what ratio must sugars worth respectively 7 cents and 
12 cents per pound be mixed, so that the compound may sell 
for 10 cents a pound ? Ans. 21b. at 7ct. ; 31b. at 12ct. 

3. What quantities of coffee worth respectively 23 and 30 
cents per pound must be mixed so as to sell the mixture for 
27 cents a pound ? Ans, 31b. of first ; 41b. of second. 

4. A grocer has three different qualities of soda, worth re- 
spectively 12 cents, 13 cents and 18 cents per pound; how 
much of each quality must he take so as to sell the compound 
at 16 cents per pound ? 

Ans, 21b. at 12ct. ; 21b. at 13ct. ; 71b. at 18ct. 

Note. — Two of the values in this example being below the 
average, and one above, the two below must be compared in 
luccession with the one above. 

6. A merchant has vinegar worth 30 cents, 37 cenis and 40 
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ocnts a galloQ ; what quantity of each kind must he take so as 
to sell the mixture at 35 cents a gallon ? 

Ans, 7gal. at 30ct. j 5gal. at 37ct. ; 5gal. at 40ct 
Sappose the merchant had wished to mix 35 gallons of the 
30ct. vinegar with the others ; how much must he have taken 7 

Ans. 25gal. of each. 
Suppose he had wished to fill a cask to contain 136 gallons ; 
what would have been the respective quantities ? 

Ans. 66gal. at 30ct. ; 40gal. at 37ct. ; 40gal. at 40ct. 

6. How many gallons of molasses, worth respectively 36 
cents, 42 cents and 45 cents per gallon, must be mixed to- 
gether, so as to sell the mixture at 40 cents a gallon ? 

Ans. 7gal. at 36ct. ; 4gal. at 42ct. ; 4gal. at 45ct. 
Suppose there had been 40 gallons of the 45-cent molasses ; 
how many gallons of the other kinds must have been taken ? 
Ans. 70gal. at 36ct. ; 40gal. at 42ct. 
Suppose it had been required to fill a cask to hold 135 gal- 
lons ; how much of each sort would have been needed ? 

Ans. 63gal. at 36ct.; 36gal. at 42ct; 36gal. at 45ct. 

7. A merchant has four kinds of pepper, worth 23, 24, 27 
and 30 cents per pound; how much of each kind must be 
taken, so that he may sell the mixture at 25 cents a pound ? 

^^ ( 51b. at 23ct. ; 21b. at 24ct. ; lib. at 27ct. ; 21b. at 30ct. 
* I Or, 21b. at 23ct. ; 51b. at 24ct. ; 21b. at 27ct. ; lib. at 30ct. 
Suppose there had been 30 pounds of the 23-cent pepper , 
how much of the other kinds would have been required ? 
^^ ( 121b. at 24ct. ; 61b. at 27ct. j 121b. at 30ct. 
^ \ Or, 751b. at 24ct. ; 301b. at 27ct. ; 151b. at 30ct. 
Suppose the merchant had wished to fill a bag to contain 
180 pounds ; how much of each kind must have been taken ? 
901b. at 23ct. ; 361b. at 24ct. ; 181b. at 27ct. ; 361b. at 30ct. 
Or, 361b. at 23ct. ; 901b. at 24ct. ; 361b. at 27ct. ; 181b. at 30ct 

Ans 
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EXCHANGE. 



EXCHANGE. 

Article 298. Exchange is the process of receiving or of 
paying money in one place for an equivalent sum in anothef 
place, by order or BlU of ExcJiange. 

Art. 299. A Bill of Exchange is a written order drawn 
on a person in a place more or less distant, requesting him to 
pay a specified sum of money to another person or to his order. 
The person who draws or signs the bill is called the drawer 
or maker; the person on whom it is drawn is called the 
DRAWEE ; and the person to whom the money is to be paid is 
called the payee. 

Art. 300. Exchange is said to be at par when a given sum 
at the place from which it is remitted will pay an equal amount 
in the place to which it is remitted. It is said to be above par 
when the sum to be sent will pay a less amount at the place to 
which it is sent ; and below par when the sum to be sent will 
pay a greater amount at the place to which it is sent. 

DOMESTIC BILLS OF EXCHANGE. 
Art. 301. Bills of exchange are called domestic when tne 
drawer and drawee both reside in the same country. They are 
commonly called drafts or checks. 

FORM OF A DOMESTIC BILL OF EXCHANGK 



No. 18. 



$8000. Macon, Ga., Aug. 26, 1872. 

Ten days after sight, pay to the order 
of J. B. Lippincott Sf Co. Three Thousand 
Dollars. Value received, and charge to 
our account. 

Cuhhedge ^ Hazlehurst. 
To JV. B. Browne, 
Philadelphia. 
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In the preceding bill of exchange Messrs. Gubbedge & Hazle* 
harst are the dratoerSy N. B. Browne is the drawee^ and J. B. 
Lippincott k Go. are ih^ payees. 

Examples. 

1. A manufacturer in Providence wishes to send $7857 to 
Hiobile, exchange being at a premium of 1^% ; what must he 
yKj for a check ? 

Analysis, 1^ per cent, of $7857 is $117.85^. Adding 
81 17.85 J, the premium, to $7857, we have $7974.85J as the 
price of the check. Ans, $7974.85J. 

2. What would be the cost of a draft at St. Paul, Minn., 
on Boston for $6472, at If per cent, premium ? 

Ans, 16577.17. 

3. Exchange being at a discount of 1| per cent., what 
would be the cost in Savannah, Gra., of a check for $1256, on 
Rutland, Vt. ? Ans. $1234.02. 

4. A merchant in New Orleans wishes to pay $4528 in 
Philadelphia, exchange being 2|- per cent, premium; what 
must he pay for a check ? Arts, $4624.22. 

5. What would be the cost of a check at Newark, N. J., on 
Vickphurg, Miss., for $4856.40, at { of 1 per cent, discount? 

Ans. $4813.9065. 

FOREIGN BILLS OF EXCHANGE. 

Art. 302. Bills of exchange are called foreign when tne 
drawer and drawee live in different countries; for example, 
when one lives in the United States and the other in England. 

Art. 303. In order that debts between foreign countries 
may be paid, it is necessary to know how much money of one 
country is equivalent to a specified sum in another country. 
If a citizen of New York wished to pay a debt of 450 pounds 
sterling in England, he must be able to tell how rnany doUars 

26 
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and cents in New York would be required to make 460j>(ntndi 
sterling in England. The process used is called Reduction 

OF CUBHENCY. 

EXCHANGE BETWEEN THE UNITED STATES AND 
ENGLAND. 

Art. 304. Bills of exchange on England are drawn iv 
pounds sterling, shillings, pence and farthings. The pound 
sterling is represented by a gold coin called a sovereignly and its 
custom-house value in the United States is $4.84. A law of 
Congress in 1789 fixed the value of the pound sterling at 
$4.44^, and this continued to be the value up to 1834. It 
will be seen that $4.84, the custom-house value of the pound 
sterling, is 9 per cent, above the old par value of $4.44}. 
Hence, when it is said that bills of exchange on England are 
at a premium of 9 per cent., it must be borne in mind that 
the pound sterling is reckoned at $4.44|^, and that exchange 
is really at par, taking the custom-house value as the standard. 

Ex. 1. A merchant in Baltimore purchased a bill of exchange 
on Liverpool for £456 12s. at 9 per cent, premium ; how much 
in gold did he pay for the bill ? 

Analysis, £1 = S4.44| at the old par value; and £456 
12s. = £456.6. Since £1 = $4.44^, then £456.6 will be 
worth 456.6 times as much = $2029.33^ ; taking 9 per cent 
off 82029.33^, we have $182.64, which added to $2029.33^ 
gives $2211.97| as the price of the bill. 

The operation might have been shortened thus : 
£456 12s = £456.6 
$4.44f = $4| = $V. 

Then $V X 456.6 = $2029.33J at the old par value, 
and $2029.33J X .09 = 182.64, the premium at 9 per cent. 

Arts. $2211.97^ = price of the bill. 
2. A merchant in Philadelphia owes $3630.24 for cutlery 
IB Sheffield, England; for how many pounds sterling must be 
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poi'chase a bill to pay the debt, exchange being at a premium 
of 8 per cent. ? 

Analysis. £1 = 64.44| ; and taking 8% of 64.44|-, we have 
i0.35f ; adding this to $4.44^, we get $4.80 as the commer- 
cial value of £1. Now, as it requires $4.80 to purchase £1, ii 
follows that $3630.24 will purchase as many pounds as $4.80 
13 contained times in $3630.24, which gives £756.3, oi 
£756 6s. Am. £756 6s. 

3. Exchange being at 9% premium, what would be the cosl 
of a bill purchased in Cincinnati to pay £648 16s. in Bir< 
mingham ? Ans. $3143.07f 

4. When exchange is at 10 J per cent, premium what would 
be the face of a bill on Manchester which could be purchased 
in Mobile for $4040.05 ? Ans. £824 10s. 

5. A broker in Eichmond, Ya., sold a bill of exchange on 
London, the face of which was for £864 48. 6d. ; how much 
did he receive for the bill, exchange being at 10% premium? 

Ans. $4225.10. 

EXCHANGE ON FRANCE. 

Art. 305. In France the currency is reckoned in francs and 
centimes. Centimes are hundredths of a franc. Thus, 5.24 
francs may be read, 5 francs 24 centimes. The custom-house 
value of the franc is 18^^ cents. The commercial value is not 
uniform, but, like the pound sterling, it fluctuates with the 
state of trade. Bills of exchange on France are bought and 
■old at a certain number of francs and centimes to the dollar. 

Ex. 1. A merchant of St. Louis, Mo., buys a bill of exchange 
on Paris for $4275, exchange being 5.25 francs to the dollar ; 
what is the face of his bill in francs and centimes ? 

Analysis. Since $1 == 5.25 francs, $4275 must b^^ equal to 
4275 times as many francs = 5.25 X 4275 •= 22443 '5 franca. 

Ans. 224 ^.75fr- 
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2. A silk merchant in New York owes 12969 firanos in 
Lyons, and buys a bill of exchange, the rate being 5 francs 24 
centimes to the dollar ; what must he pay for his bill ? 

AndlysU. Since 5.24 francs = |1, there will be as many 
dollars as 5.24 is contained times in 12969, which gives $2475. 

Am, J2475. 

3. A wine merchant in New Orleans wishes to remit a bill 
of $4273 to Bordeaux, exchange being 5 francs 31 centimes to 
the dollar ; what must be the face of his bill of exchange ? 

Ans, 22689.63fr. 

4. Exchange on Bouen being 5 francs 35 centimes to the 
dollar, how many dollars would be required to buy a bill of 
exchange covering 13096.80 francs ? Ans. $2448. 

5. A merchant in Louisville, Ky., owes $3256 in Marseilles; 
exchange being 5.32 francs to the dollar, what must be the 
face of his bill of exchange to pay the debt ? 

Am. 17321.92fr. 
Note.' — For more minute information respecting Exchange 
fonsnlt " Sanford^s Higher Analytical Arithmetic" 



DUODECIMALS. 

Article 306. Duodecimals are a peculiar kind of com- 
pound quantities which decrease from left to right uniformly 
in a tvoelve/old ratio. They derive their name from the Latin 
word duodecinij meaning twelve. They are used in the meas- 
nrement of surfaces and solids, as plastering, painting and 
masonry. 

Art. 307. The denominations of Duodecimals are feet, 
inches or primes, seconds, thirds, fourths, etc., which are dia- 
tin^ished from each other by certain marks called Indices. 
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Tbiu, inclies or primes are marked ('), secondB are marked ("), 
thirds ('"), fourths (""), etc. 

Art. 308. The foot is always taken aa the vnit^ whether it 
be linear, square, or cubic measure, and the seyeral denomin»- 
tiono have the relations indicated below. 
V = ^ij of a foot. 

r = ^ of 1' = ^ of -^ of 1ft. = t4t 0^ a ^oot- 
r" = 1^ of 1" = tV of t4t of 1ft. = r^ of a foot, 
r" = ^of r" = ^of ^Arof 1ft. =:r,,f^of afoot 
Art. 309. In Duodecimals, 12 of any lower denomination 
make one of the next higher, or one of a higher is equivalent 
to 12 of the next lower. Hence, 

12 fourths ("") make 1 third, ('"). 
12 thirds C'O " 1 second, ("). 
12 seconds (") " 1 prime, ('). 
12 primes (') " 1 foot, ft. 
Art. 310. Duodecimals may be added or subtracted in the 
same manner as compound quantities. 

Examples. 

1. What is the sum of 35ft. 8' 10", 27ft. 6' 9" and 32ft. 5^ 
8" ? Ans. 95ft. 9' 3". 

2. Add together 213ft. 7' 9" 8'", 124ft. 8' 10" T" and 185ft. 
y 7" 6'". Ans. 524ft 2' 3" 9'". 

3. From 186ft. 5' 8" 10"' subtract 128ft. 9' 6" 5'". 

Arui. 57ft. 8' 2" 5'". 

4. From 323ft. 5' 4" T" 6"" take 185ft. 8' 2" 9'" 4"". 

Am. 137ft. 9' 1" 10^' 2"" 

MULTIPLICATION OF DUODECIMALS. 
Art. 311. Plasterers, painters, carpenters and rock-masons 
employ duodecimals in estimating their work. One of the 
most common applications is in measuring lumber. 
26 • U 
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Art. 312. The multiplication of duodecimals is tlie same in 
principle as the multiplication of common fractions, with this 
difference, that hy the artifice of indices we are saved tli^ 
necessity of writing the denominators. 
Thus 5ft. X 7ft. = 35 (square) feet. 

4ft. X 6' == 4ft. X A^ = ffft. = 24'. 
5' X 9' = A X A = tVt = 45". 

r x3" =A XtH =1^=21- 

4" X8" =Ti^XTfT =W^=32- 

We learn from the foregoing illustrations that feet multiplied 
by feet give (square) feet; feet multiplied by primes ^ve 
primes; primes multiplied by primes give seconds; primes 
multiplied by seconds give thirds; seconds multiplied by 
seconds give fourths, etc. Hence, to determine the denom- 
ination of the product of any two factors. 

Add the INDICES of the two fdcton, 

Ex. 1. Multiply 4ft. 5in. by 3ft;. 6in. operation. 

Andli/sis, We begin on the right and .^ ^ 
multiply first by the primes^ and then by 3^^ ot 
the feet of the multiplier. We proceed 2ft 2' 6" 
thus : 5' X 6' = 30" = 2' and 6". We I3ft! 3' 
set down the 6", and carry the 2' to the 15ft. 5' 6" Aw, 
next product. Again, 4X6' = 24', and 
2', whicti wo carry, make 26' = 2ft. and 2', which we write in 
their proper columns. 

Next multiply by 3ft. We say : rf' X 3 = 15' = 1ft. anl 
3'. We write the 3' under the primes of the line above, and 
carry the 1ft. to the next product. Lastly, 4ft. X 3ft. == 12fti., 
to which, adding the 1ft. from the last product, we have 13ftL, 
which we set under the feet in the first line. Adding the sep 
aiate producte, we get 15ft. 5' 6" for the answer. 

Am, 15ft. 5' 6" 

Hence, we have the following 
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Rule. 

1. Place (he several terms of the mvltiplier under the cor- 
respondmg terms of the multiplicand, 

II. Beg^in at the right, and mvJtiply each term of the mtUtu 
pllcand hy each term of the multiplier in svccession, reducing 
and carrying as in Compound Multiplication^ and placing 
numbers of the sam/e derumdnation in the sam/e column. Add 
the partial products^ and their sum wiU he the product 
required. 

Examples. 

2. Multiply 7ft. 8' by 5ft. T. Ans. 42 sq. ft. 9' 8". 

3. How many sq. feet in a plank 13ft. 5' in length, and 2ft. 
3' in breadth? Ans. 30 sq. ft;. 2' 3". 

4. A dining-table is 8ft. 6' 9^ long, and 5ft. 7' broad; how 
many sq. feet does it contain ? Ans. 47 sq. ft. 9' 8" 3'". 

5. How many cubic feet in a block of granite 10ft. 4' long, 
4ft. 6' wide and 2ft. 8' deep? Ans. 124 cu. ft. 

6. How many square feet in the floor, ceiling and four walls 
of a room 18ft. 6' long, 15ft. 9' wide, and 8ft. 4' high ? 

jln«. 1153 sq.ft. 7' 



INVOLUTION. 

Article 313. When a number is multiplied into itself th# 
product is called a power. 

Art. 314. Powers are called first, second, third, fourth, etc., 
according to the number of times that the given numbei iB 
used as a factor. 

Art. 315. The first power of a number is the number itself. 
The first power is also called the root of the other powera 
Thus the first power of 5 is 5; the first power of 2 is 2. 
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Abt. 316. The second powers or sqvare, of a number, is ih« 
product of the number used twice as a factor. Thus, the 
second power or square of 5 is 5 X 5 == 25. 

What is the second power of 3 ? of 4 ? of 6 ? of 7 ? of 8 f 
of 9? of 10? 

Art. 317. The third power or cube of a number is the 
product of the number used three times as a &ctor. Thus, the 
third power or cube of 4 is 4 X 4 X- 4 = 64. 

What is the third power or cube of 3 ? of 6 ? of 2 ? of 6 ? 
of 7? of 9? 

Art. 318. The fourth power of a number is the product of 
the number used four times as a factor. Thus, the fourth 
power of3is3x3x3x3 = 81. 

What is the fourth power of 2? of 4? of 5? of 6? 

On the same principle we define the fifth, sixth, seventh or 
any other power. 

Art. 319. The process of raising a number to any required 
power is called Involution. 

Art. 320. To indicate the power to which a number is to 
be raised we place a small figure, called an index or eotponentj 
at the right of the number and a little above it. Thus, 
3' = 3 -j- 3 =9, and is read, the second 

power or square of 3. 
3» = 3 X 3 X 3 =27, and is read, the cube ot 

third power of 3. 
3* == 3 X 3 X 3 X 3 = 81, the fourth power of 3. 

3* = 3X3X3X3X3 = 243, the fifth power of 3, eto. 

From the foregoing explanations we derive the 

BuLE FOR Involution. 
Multiply the number by itself untU it is u^sed €U a factor as 
many times ojs there are umts in the index of the required 
power. 
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Note. — In raising a number to any power the number 
multiplications is always one less than the number of units 
the index of the power; thus, one multiplication gives i 
»ecand power; two multiplications, the third power; a 
BO on. 



Examples. 



An8. 324 

Ans. 729 

Am. 3375 

Ans, 20736 

Ans. 759375 

Ans. 3136 

Ans. 91125 

Ans. 625 

Ans. 1728 

Ans. 9025 



1. What is the second power of 18 ? 

2. What is the second power of 27 ? 

3. What is the third power of 15 ? 

4. What is the fourth power of 12 7 

5. What is the fifth power of 15 ? 

6. What is the square of 56 ? 

7. What is the cube of 45 ? 

8. What is the value of 5*? 

9. What is the value of 12'? 

10. What is 95* equal to? 
Art. 321. Decimals are involved in the same manner 

whole numbers, care being taken to point off the product 

11. What is the second power of 2.3 ? Ans. 5.29 

12. What is the second power of .25 ? Ans. .0625 

13. What is the third power of .21 ? Ans. .009261 

14. What is the square of 4.5 ? 

15. What is the third power of .25 ? 
Art. 322. A common fraction 13 raised to a power by 

volving the numerator and the denominator separately. 

Note. — ^Before involving, the fraction should be reduced 
Its simplest form. Mixed numbers should be changed to 
proper fractions, and compound and complex fractions to s 
pie ones. Thus, 

The square of ^ = (W = (f)' = A- 

The square of (4|) = (4|)* = (y)* = If^ = 21f 



Ans. 20.25 
Ans. .015625 



16. What is the second power of ^ ? 

17. What is the third power of f ? 



Ans. 1^ 
Ans. ^^ 



1 
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31 EVOIiUTIOK. 

18. Involye -^ to the third power. Afu. |^ 

19. Involve 2| to the third power. Ans, ^ =; 18f|. 

20. Kaise 4^ to the second power. Ans. 20^ 

21. Involve If to the fourth power. Ans. 9^^ 

22. Involve f of f to the third power. Ans, yj^. 

23. What is the third power of ^7 Ans, ^^. 

24. Involve 2f to the fourth power. Ans. 25^^. 
Arp. 323. All the powers of 1 are 1 ; for if we multiply 

I into itself any numher of times, the product will be 1. 



EVOLUTION. 

Article 324. Evolution is the reverse of Involution. 

In Involution the root is given to find a power. 

In Evolution the power is given to find a root. 

Art. 325. A root of a number b a fiictor, which, being 
multiplied into iteelf a certain number of times, will produce 
the given number. Thus, 6 is the square root of 36, because 
6 X 6 = 36 ; 4 is the cube root of 64, because 4X^X4 
= 64. 

Art. 326. A perfect square is a number whose square root 
can be exactly/ found; 1, 4, 9, 16, 25 and 36 are perfect 
squares. 

A perfect cube is a number whose cube root can be exactly 
found; thus, 1, 8, 27, 64 and 125 are perfect cubes. 

Art. 327. The symbol |/, called the radical sign, is used 
to denote the square root of a number ; as |/56 = 6 ; |/i5 = 7. 

The cube root is indicated by the figure 3 written over the 
radical sign ; thus ^g = 2 ; ^2T = 3. 

Art. 328. Every root, as well as every power of 1, ia 1. 
No other number haa this property. 
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KXTRACTION OF THE SQUARE ROOT. 

Art. 329. To extract the square root of a number is 
to find a number whichj multiplied % itself, vnR produce the 
given number. 

Art. 330. K we take the largest and the smallest numbers 
that can be expressed by one figure, viz., 9 and 1, we find their^ 
•quares are 81 and 1. Taking the largest and smallest ex- 
pressed by tvDo figures, yiz., 99 and 10, their squares are 9801 
and 100. Again, if we take the largest and the smallest ex- 
pressed by three figures, 999 and 100, their squares are 998001 
and 10000. 

We see from these examples that for every two figures in 
the square there will always be one figure in the square root; 
«nd if there is an odd figure in the square, there will be 
another figure in the root corresponding to the odd figure in 
the square. 

Hence, if we separate a square into groups or periods of 
two figures eack, by placing a dot over units, another over 
hundreds, and so on, the number of dots wiU indicate the numr 
her of figures in the square root. Thus, the square root of 
5625 will consist of 2 figures ; the square root of 18225 will 
have 3 figures. 

Art. 331. If we analyze the process of squaring a number, 
we shall discover a regular law which will citable us to extract 
Uie square root of any number. 

Suppose we are required to find the square of 23. 

By the usual method we simply multiply 23 into itseli^ 
thus: 

23 
23 

69 
46 

529 = square of 23. 
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312 KVOLUTION. 

We may proceed in a different manner, by regarding 23 as 
-composed of 2 tens (20) and 3 units, and multiply as follows : 

23 = 20 + 3 
20 + 3 

60 4-9 
400 + 60 

400 + 120 + 9 = 529 = (23)*. 

la squaring 20 + 3 we first multiply 20 + 3 by 3; tbis 
giyes 60 + 9. We then multiply 20 + 3 by 20, which gives 
400 + 60. Adding these two products, we have 400 + 120 
+ 9 = 529 = (23)«. 

By analyzing the above, we see that the first term, 400, is 
the square of 20, or 2 tens; the second term, 120, is ttoice 20 
multiplied by 3 ; and the third term, 9, is the square of 3. 
Hence, the square of a number composed of tens and units 
ts equal to the square of the tens, plus tunce the tens midtv' 
plied by the UNITS, 'plus the square of the UNITS. 

Art. 332. Now, let us extract the square root of 529. 

Analysis. This will be to reverse the operation 
we have just performed. From what was said in operation. 
Art. 330, we see that the root will consist of two 529(23 

figures — I. 6., of tens and units. 4 

According to Art. 331, 529 contains the 43)129 
square of the tens, plus twice the tens mul- 1^^ 

tiplied by the units, plus the square of the 
units. The square of the tens must be found in the hundtecU 
of the number. Now, the square of 2 tens is 4 hundreds j 
and the square of 3 tens is 9 hundreds; hence, the greatest 
number of tens whose square can be found in 5 (hundreds) is 
2 (tens), which we write in the quotient as the tens' figure of 
the root. Subtracting the square of the 2 (tens) = 4 (hun- 
dreds), we find the remainder, 129. This remainder, 129, must 
evidently be equal to tunce the tens multiplied by the units, 
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plus the square of the units, or (which is the same thing) 
equal to twice the tens plus the units, multiplied hy the units 
Now, our ohject is to find the units' figure of the root. By 
way of trial, we divide 129 by twice the tens (40); the 
quotient is 3. Completing the divisor (40) by annexing these 
3 units to twice the tens (40), we have 43, which, mul- 
tiplied by 3 (the units), gives twice the product of the tens b^ 
the units, plus the square of the units — ^a product that exactly 
equals 129. The root, therefore, is 23. Ans. 23. 

Proof, Square the root, and if the result is equal to the given 
number, the root is correct; thus, (23)* = 23 X 23 = 529. 

Art. 333. The explanation above given will apply generally, 
without regard to the number of figures in the root. Henco, 
to extract the square root we have the following 

Rule. 

I. Separate the given number into periods of two figures each, 
beginning at the unit^ place, by placing a dot over units, then 
over evert/ second figure toward the left in whole numbers, and 
toward the rigJU in decimals, 

n. Find the greatest square number in the left-hand period, 
amd vyrite its root for the first figure in the root; svhtract the 
square number from the left-hand period, and to the remainder 
bring down the next period for a dividend. 

III. Double the first figure of the root, and write it at the 
left of the dividend for a TRIAL divisor ; divide the dividend^ 
eocclusive of its right-hand figure, by the trial divisor, and write 
the quotient as the second figure of the root, and also place it at 
the right of the trial divisor, to form the true divisor. 

IV. Multiply the true divisor by the second figure of the 
root, svhtract the product from the dividend, and to the re- 
mainder bring down the next period for a new dividend, 

V. Double the root already fornid for a NEW TRiAii divisor, 

27 
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OPERATION. 

5625(75 Aru 
49 

145)725 
725 



Doubling the first 



and eoiUinue the operation cu he/ore^ until all the pertodi have 
been brought dovon. 

Examples. 

1 What b the square root of 5625 ? 

Analysis. The greatest square in the 
.eft hand period is 49, and its root is 7, 
irhich we set in the quotient. Subtract- 
ing 49 from the left-hand period, 56, we 
have the remainder 7, to which we bring 
down the next period, 25 ; making 725. 
figure 7, we have 14 as our trial divisor ; then dividing 14 
into 72 (leaving off the figure 5), we find 5 to be the next 
root-figure ) placing 5 at the right of 14, we have 145 as the 
true divisor. Multiplying 145 by 5, the product 725 equals 
the dividend, making the root 75. Ans. 75 

2. Find the square root of 2025, and of 2704. 

Ans. 45 ; and 52. 

3. Find the square root of 1225, and of 1764. 

Ans. 35; and 42. 

4. What is the square root of 3136, and of 4096 ? 

Ans. 56 ; and 64. 

5. Find the square root of 784, and of 1024. 

Ans. 28; and 82. 

6. Find the square root of 7225, and of 9216. 

Ans. 85 ; and 96. 

7. What is the square root of 65536 1 
Analysis. The greatest square in the 

felV-hand period is 4, and its root is 2; 
which we set in the quotient. Subtract- 
ing 4 from 6, we have the remainder 2, 
to which we bring down the next period, 
55, making 255. Doubling the first root- 
figure 2, we have 4 as our tricU divisor; 



OPERATION. 

65536(256 Ans 
4_ 

45)255 
225 

506)3036 
3036 
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then dividing 4 into 25 (leaving off tlie right-hand figure 5), 
the next root-figure would seem to be 6, but is, in reality^ 5 ;* 
placing 5 at the right of 4, we have 45 as the true divisor. 
Multiplying 45 by 5, and subtracting the product, 225, from 
255, we have the remainder, 30, to which we bring down the 
next period, 36; making 3036. Doubling the root already 
found, we have 50 as our next trial divisor ; dividing 50 into 
303 (leaving off the 6), we find 6 to be the next root-figure ) 
placing 6 at the right of 60, we have 506 as the true divisor. 
Multiplying 506 by 6, we have the product, 3036, equal to the 
dividend, making the root 256. Ans, 256. 

8. Find the square root of 50625, and of 60025. 

Ans, 225; and 245. 

9. Find the square root of 104976, and 186624. 

Ans, 324; and 432 

10. Find the square root of 297025, and 404496. 

Ans, 545; and 636. 

11. Find the square root of 655025, and 746496. 

Arts. 745; and 864. 

12. What is the square root 

Oi 27112849? OPERATION. 

VHien the trial divisor is not 27112849(5207 Aiu. 

conW*ined in the dividend, as is ^^ 

the case ^n this example, the cor- 102)211 

rescinding root-figure will be 0, 

and we also annex to the trial 79ftJ.Q 

divibor, and bring down the next 

period to complete the new dividend 

13. What is the square root of 94864? Ans. 308. 

* The trial divisor being usually less than the trus divisor^ some 
allowance must be made for this fact in getting the true root-figure. 
The yoimg student is more liable to make the root-figure too larg§ 
than too amali. Practice alone will teach him the proper allowancft. 
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316 EVOLUTION. 

14. What is the square root of 4227136 ? Ans. 2056. 

15. What is the square root of 64096036 ? Ans. 8006 

16. What is the square root of 2560764816 ? 

Ans. 50604. 
17 What is the square root of .6889, and of 592.9225 ? 



OPERATION. 


OPEHATION. 


.6889(.83 Ans. 
64 

163)489 
489 


592.9225(24.35 An$. 
.4 

44)192 
176 



483)1692 
1449 



I 



4865)24325 
24355 

These two examples show that if the given number is a 
decimal^ or a whole number and a decimal, we may extract the 
root as in whole numbers, care being taken to put the first dot 
over units J and to point off toward the left for whole numbers, 
and toward the right for decimals. If the last period in deci- 
mals is incomplete, we annex a cipher, since the cipher will fill 
out the period, but will not alter the value of the decimal. 

There will be a decimal figure in the root for every dectvuu 
period in the given power. 

18. What is the square root of 12.96 7 Ans. 3.6. 

19. Find the square root of 76.5625. Ans^ 8.75. 

20. What is the square root of .180625 ? Ans. .425. 

21. What is the square root of .069696 ? Ans. 264. 

22. What is the square root of 10.24? Ans. 3.2. 

23. Find the square root of 20.25. Ans. 4.5. 

24. What is the square root of 53.29 ? Ans. 7.3. 

25. Find the square root of 27.5625. Ans. 5.25. 

26. What is the square root of .097344 ? Ans. .312. 

27. What is the square root of .075625 ? Ans. 275 
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28. What is the square root of operation. 
638? 

From this example we learn that 
if there is a remainder after all the 
periods in the given number have been 
brought down, the operation may still 
be continued to any degree of exact- 
ness, by annexing successive periods 
of ciphers, and regarding these ciphers 
as decimals. 

29. What is the square root of 536 7 

30. Find the square root of 12. 

31. What is the square root of 1048 ? 

32. What is the square root of 7 ? 

33. What is the square root of ^ ? 

OPERATION. 

T/?l = l/B = f 

34. What is the square root of 7^^ ? 

OPERATION. 

|/7} = |/V = | = 2i. Ans, 21 

Hence, to extract the square root of a common fraction, we 
reduce the fraction to its simplest form, then extract the square 
root of the numerator and denominator separately, provided 
they are perfect squares ; if they are not, reduce the fraction 
to a decimal, and extract the root. 

35. What is the square root of -^^j and of -^^ ? 

Ans, I ; and {. 

36. Find the square root of ^, and of fj^. 

Ans. \^; and |. 

37. Find the square root of 30^, and of 42J. 

Ans. 5^; and 6]^. 

38. What is the square root of f f Ans. .61237 +. 

27* 



638(25.25 + Ans 
4 

45)238 
225 

502)1300 
1004 

5045)29600 
25225 

4375 

Ans. 23.1516 +. 

Ans. 3.4641 +. 
Ans. 32.3728 +. 

Ans. 2.6457 +. 



An^. |. 
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APPLICATION OP THE SQUARE ROOT. 

Art. 334. The area of any figure having its sides perpen 
dicular or at right angles to each other is found by multiplying 
the lenf/th by the breadth ; but since a square has all its sidei 
equal, the area of a square is found by squaring one t/* 
iis sides. 

Knowing the area of a square, we can find one of the sidei 
by extracting the square root of the area. 

Examples. 

1. A farmer has a barley lot in the shape of a square con- 
taining 24336 square feet ; what is the length of each side ? 

Ans. 156 feet. 

2. A number of gentlemen built a church for 5184 dollars, 
each contributing as many dollars as there were gentlemen; 
how many gentlemen were there ? Ans. 72 gentlemen. 

3. A farmer has a field containing 55696 stalks of corn, and 
there are as many stalks in each row as there are rows ; how 
many stalks in each row ? Ans. 236 stalks. 

4. A piece of land 756 feet long and 84 feet broad u to be 
exchanged for an equivalent square piece ; what is the Icngdi 
of each side of the square piece ? Ans, 252 feet 

5. How many more palings, each 1 foot wide, would be re- 
quired to enclose a garden 168 feet in length and 42 feet in 
))readth than would be sufficient to enclose the same garden ia 
a square form ? Ans. 84 palings. 

6. How many yards long will the side of a square lot meas- 
ure, to contain just one acre of land ? Ans. 69.57 yards. 

Art. 335. A Triangle is a figure bounded by three 
straight lines. When one of the angles is formed by two 
lines perpendicular to each other, the triangle is a right- 
ANGLED TRIANGLE. The side opposite the right angle is 
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called the hypotenuse; the other two sides 
the base and perpendicular. Thus, ABC 
b a right-angled triangle; AB is the 
base, A C the perpendicular, and B C the 
hypotenuse. 

Art. 336. It is an established princijie 
of Geometry that the square of the hypote^ 
nuse of a right-arigled triangle is equal to 
the sum of the squares of the other two 
sides. This is illustrated by the diagram 
on the right. By counting the 
small squares of the hypote- 
nuse, we find that they are 
equal to the sum of the small 
squares on the base and per- 
pendicular. 

Art. 337. The base &nd per- 
pendiadar being given, to find 
the hypotenuse. 

Add the square of the base to 
the square of the perpendicular^ . 
and extract the square root of their sum. 

Art. 338. The hypotenuse and either side being given, to 
find the other side. 

Suhtract the square of the given, side from the square of the 
hypotenuse^ and eoctract the square root of the remainder, 

7. The base of a right-angled triangle is 21 inches, and the 
perpendicular 28 inches ; what is the hypotenuse ? 

Ans. 35 inches. 

8. The hypotenuse of a right-angled triangle is 65, and the 
perpendicular 39 ; what is the base ? Ans. 52. 

9. The hypotenuse of a right-angled triangle is 115, and 
the base 69 ; what is the perpendicular ? Ans. 92. 
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10. A. ladder 55 feet long reaches to the top of a house 
when the foot of the ladder rests on the ground 33 feet from 
the house ; what is the height of the house ? Ans. 44 feet. 

11 Two persons start to travel from the same point; one 
goes directly east 135 miles, and the other directly north 180 
miles How far apart are they in a straight line ? 

Ans. 225 miles. 

12. Suppose a room to be 20 feet square ; what is the distance 
between two opposite corners ? Ans, 28.28 feet. 

13. Two rafters, each 25 feet long, meet at the ridge of a 
roof 15 feet aboye the garret floor ; what is the width of the 
bouse ? Ans, 40 feet. 

EXTRACTION OF THE CUBE ROOT. 

Art. 339. To extract thb cube boot of a number, is to 
resolve it into three equcd factors ; or, it is to find a nurnber 
tohichy muUipUed into itsdf tvncej vnH produce the given 
number. 

Thus, 5 is the cube root of 125; for 5 X 5 X 5 = 125. 

Art. 340. The cubes of the first nine numbers are ae 
follows : 

Roots— 1, 2, 3, 4, 5, 6, 7, 8, 9, 
Cubes— 1, 8, 27, 64, 125, 216, 343, 512, 729. 

Now let us add a cipher to each of the numbers, and let us 
notice the effect on the cubes. 

Boots— 10, 20, 30, 40, 50, 60, 70, 

Cubes— 1000, 8000, 27000, 64000, 125000, 216000, 343000 

A little examination of the above will show two facts : 

I. That a root^ consisting of one figure, may have one, ftoo, 
or even three, figures in its cube. 

11. That the addition of 1 place to the root will add 3 
places to the cube. Therefore, there will always be one figure 
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in the root for eacli period of three figures in the cuhe^ and 
an extra figure in the root if there are two figures, or even if 
there is only one figure, over complete periods of three figures 
tn the cube. Hence, 

If we place a dot (•) over every third figure of any number^ 
beginning with units, the number of dots will indicate the 
number of figures in the cube root Thus, 3375, 13824 and 
421875 have each two figures in the cuhe root. 

Art. 341. We will better understand the extraction of the 
eube root if we analyze what takes place in forming a cubo 
by the multiplication of its factors. 

Suppose we wish to find the cube of 23. 

23 = 20 -j- 3, and the cube of 23 = the cube of (20 + 3). 

To '^h? (?0 4- 3) we must multiply (20 + 3) into itaelf 

OPERATION. 

20 + 3 



9 = (23)« = 529 



8000 + 3600 4- 540 + 27 = (23)» == 12167 
8UUU = (20)»; 3600 = 3 X (20)« X 3; 540 = 3 X 20 

X(3)»;and27 = (3)». 
Wo Bee, then, that the first term, 8000, is the cube of 20 ; 
the second term, 3600, is 3 times the square of 20 multiplied 
by 3; the third term, 540, is 3 times 20 multiplied by the 
square of 3 ; and the last term, 27, is the cube of 3. Hence, 
we derive this general truth, viz. : 

The ckihe of a number composed of tens and UNITS u 

V 





+ 


400 


+ 


20 

60 
60 


+ 
+ 


3 
9 




400 


+ 


120 
20 


+ 
+ 


9 
3 


8000 


1200 
2400 


+ 
+ 


360 
180 


+ 


27 
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eqtuil to the cube of tlie TENS + 3 times the square of the 
TENS multiplied by the UNITS -|- 3 times the tens multiplied 
6y the square of the units + '^« cube of the units. 

Art. 342. Let it be required to find the cube root of 12167. 

operation. 

12167(23 Ans 
8 



Tml divisor = 3 X (20)* == 3 X 400 = 1200\ 4167 
3X20X3= 180) 
(3)«= 9/ 

True divisor = 1389 

4167 

Analysis. According to Art. 340, we see that the number 
of figures in the root must be two — i. c, the root must consist 
of tens and units. Now, according to the preceding article, 
the number 12167 =: the cube of the tens -\- 3 times the 
square of the tens multiplied by the units -\- 3 times the 
tens multiplied by the square of the units -{- the cube of the 
units. The cube of the tens must be found in the first period, 
12 (thousand). The greatest pcr/cc^ cube in the first period 
is 8 (thousand), the cube root of which is 2 (tens), which we 
place on the right, as the first root-figure. 

Subtracting the cube of 2 (tens), which is 8 (thousand), 
from the first period, 12 (thousands), and bringing down the 
next period, we have 4167. 

After we subtract the cube of the tens, the remainder, 4167, 
must evidently = 3 times the square of the tens multiplied 
by the units -\- 3 times the tens multiplied by the square of 
the units 4~ ^^® cxj^q of the units. We already have the tern 
of the root, and our object now is to find the units. By way 
of trial, we divide 4167 by 3 times the square of the tens — 
f. c, by 3 X (20)* = 3 X 400 = 1200. The quotient is 3 
/luiite), which we write as the units' figure in the root. The 
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dividend, 4167, besides containing 3 times the square of the 
tens multiplied by the units, also contains 3 times the product 
of the tens by the square of the units + the cube of the units. 
We therefore complete the divisor by adding to the trial divisor 
3 times the product of the tens by the unite — i. c, 3 X 20 X 3 
= 180 ; and to this we add the square of the units — i. c, (3)* 
= 9. Then, 1200 -f 180 -}- 9 = 1389, the true divisor. 
Multiplying the true divisor by the unite' figure, 3, and sub- 
tracting, we have no remainder. Arts. 23. 

The same mode of explanation will apply if there are more 
than two figures in the root. Hence we deduce the following 

Rule. 

I. Separate the given number into periods of three figures 
each, beginning at the units^ place. 

II. Find the greatest cube in the left-hand period^ and place 
its root on tJie right as the first root-figure. Subtract its cube 
from the left-hand period, and to the remainder annex the next 
period for a dividend. 

IIL Square tlie first root-fijgure, annex two ciphers, multiply 
the result hy 3, and place it on the left as a TRIAL divisor ; 
divide the dividend by the trial divisor, and write the qxiotient 
as the second figure of the root. To obtain the TRUE DIVISOR, 
aild to tlie trial divisor 3 times the product of the last root- 
figure by the root previously found, annexing one cipher, and 
oho add the square of the last root-figure. 

rV. Multiply the true divisor by tJte last root-figure, subtract 
the product from the dividend, and to the remainder annex ths 
next period for a new dividend. 

V. Square the whole root now found, annex two ciphers^ 
multiply the result by 3 for a new trial divisor, and continue 
the operation as before until all the periods have been brought 
down. 
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PftOOF. Cube the root, and if the result u equal to the given 
number, tJie work may bepresum^ed to be. right. 

Note 1. — Iq paragrapli III. of the Rule just given the 
direction for finding the trial divisor is, to *' square the first 
root-figure, annex two ciphers," etc. The reason for " annex- 
ing two ciphers" to the square of the first root-figure is briefly 
this : When the root consists of two figures, the first figure will 
be a ten or some number of tens. When we sfjuare the first 
root-figure without reference to its local value, we simply s(|uare 
it as so many units ; when we square it as so many teiis, the 
square will be 100 times as large as the square of the same 
number of units. Now, in practice, we do square the first 
figure as simple units, and accordingly make the result 100 
times too smaU; hence, to obtain the true square, we must 
multiply the result by 100, or annex two cijjJicj's. 

The same principle explains why we annex " one cipher to 
the result" in forming the true divisor. When we multiply 
the second root-figure by the first, we practicalfg multiply them 
as though they were each units ; but one of them being tens, 
the multiplication of them as unit^ gives a product 10 times 
too small; hence, to make the product of the right value, we 
must multiply it by 10, or annex one cipher. 

The same reasoning will apply when the root consists of 
more than two figures, for practically we regard the first figure 
in the root as standing in the tens' place, and we apply the 
rule accordingly. 

Note 2. — The trial divisor, being always less than the true 
divisor, will sometimes give too large a quotient figure. When 
the product of the true divisor by the last quotient figure is 
larger than the corresponding dividend, the quotient figure 
must be diminished. 

Note 3. — If the divisor is not contained in its appropriate 
iividend, write a cipher in the root, annex two ciphers to the 
trial divisor, and bring down the next period for a new 
dividend. 

Note 4. If there is a remainder after all the periods have 
been brought down, we may annex periods of three ciphers each. 
For each period of ciphers there will be a decimal figure in 
t!ie root. 
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Examples. 
1. What is the cube root of 34012224 7 

OPERATION. 



ist trial (livisor= 900x3= 2700 

30X2X3= 180 

(2/= i 



1st true divisor= 2884 

2d trial divisor=l 02400X3=307200 

32X4X3= 3840 

(4/= 16 



2d true divisor=311056 



34012224(324 Am, 
27 



7012 =diYidend. 



6768 =subtrahcnd. 



1244224=dividc&cl. 



1244224=subtrahcnd 



Proof. (324)* = 324 X 324 X 324 = 34012224. 
2. What is the cube root of 25G047875 ? 



OPERATION. 



1st trial diviso: 



3600X3= 
60X3X3= 

(3)»=_ 

1st true divisor= 



10800 

540 

9 



11349 

2d trial divisor=396900x3=1190700 

630X5X3= 9450 

(5)«= 25 



2d true divisor=l 200175 



256047875(635 Am. 
216 



40047 = Ist div'd 



34047 =1^ subtrah'd. 



6000875 = 2d div'd 



6000875=subtrah'd 



Proof. (635)* = 635 X 635 X 635 = 256047875, 
Find the cube roots of the following : 



3. 13824. 


Ans. 24. 


8. 


48228544. 


Ans. 364 


4. 32768. 


Am, 32. 


9. 


88121125. 


Ans. 445. 


5. 157464. 


Aiis, 54. 


10. 


244140625. 


An^. 625 


6. 421875. 


Alts, 75. 


11. 


523606616. 


Ans. 806. 


7. 12812904. 


Am, 234. 


12. 


1749690125 


Ans 1205 
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17. .34.328125. Ans, 3.25l 

18. 50. Ans. 3.684 +. 

19. 15. Aws. 2.466 -f 

20. 23. .4715. 2.84 +. 



13. 34169931125. Ans, 3245. 

14. 1108.717875. Ans. 10.35. 

15. .015625. Ans. .25. 

16. .019683. Ans. .27. 
Art. 343. To extract the cube root of a common fraction 
Reduce the fraction to its simplest form^ and extract the cube 

root of the numerator and denominator separately , if they art 
perfect cubes ; if not^ reduce tJie fraction to a decimal^ and 
then extract the root. 

Find the cube roots of the following : 



1- m- 


Ans. |. 


4. 441. 


Ans. 3^. 


2. m- 


Ans. ^, 


5. 81i^. 


Ans. ^. 


^- T%V 


Ans. f 


6. 20fl. 


Ans. 2-I-. 



Practical Questions. 

1. A carpenter wishes to make a cubical cistern that will 
contain 13824 cubic feet of water; what must be the length 
of each of its edges ? Ans. 24 feet. 

2. A man has a pile of wood containing 864 cords. Sup- 
pose the wood to be piled in the shape of a regular cube, what 
would be the length of each edge ? Ans. 48 feet. 

3. A f.allon of wine contains 231 cubic inches. What must 
be the d'-pth of a cubical cistern to hold 2500 gallons of wine? 

Ans. 83,27 inches 



ARITHMETICAL PROGRESSION. 

Article 344. An arithmetical progression is a serie« 
#f numbers which increase or decrease by a common difference. 
When they increase they form an ascending series ; when 
they decrease^ a DESC^i^DiNa series. 
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ARITHMETICAL PROGRESSION. 327 

Thus, 2, 4, 6, 8, 10, 12, etc., is an ascending series; 
16, 14, 12, 10, 8, 6, etc., is a descending series. 

Art. 345. The numbers which form the series are called 
TERMS. The first and last terms are called the extremes, 
and the other terms, the means. 

Art. 346. In Arithmetical Progression five particulars are 
to be considered : 1st, the first term ; 2d, the last term ; 3d 
the common difierence; 4th, the number of terms; 5th, th^ 
mtm of the series. 

Any three of these quantities being known, the other two 
can be found. 

CASE I. 
Art. 347. Tlie first term, the common difference and the 
numher of term^ being given, to find tlie LAST TERM. 
Analysis, Let us take the asceitding series: 

3,5,7, 9,11, 13,15,17. 

Here 3 is the first term, 17 the last term, 2 the common 
difference and 8 the number of terms. 

In this series we see that the second term equals the first, 
plus once the common difference; the thirtl term equals the 
first, plus ttnce the common difference ; the fourth term equals 
the first, plus three times the common difference; the fifth 
term equals the first, plus four times the common difference ; 
and, in general, any term equals the first term, plus the coiH' 
mon difference multiplied by the number of terms less ) 
Hence, we have this 

Rule. 

Multiply the common difference by the number of terms leMS 1, 

and add the product to the first term. 

Note. — When the series is descending the product must be 
mbtroA'ted from the first term. 
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Ex. 1. The first term of an ascend: ng series is 5, the com- 
mon difference 4 and the numher of terms 10; what is the 
last term ? 

OPERATION. 

6 -f (10 — 1) X 4 = 5 + 9 X 4 = 5 + 36 = 41. Am. 

2. A boy bought 9 melons, paying 20 cents for the first, 24 
cents for the second, 28 cents for the third, and so on ; how 
much did he pay for the last ? Ans. 52 cents. 

3. A man discharged a debt by 7 different payments. The 
first payment was 25 dollars, and each succeeding payment was 
10 dollars more than the preceding; what was the last pay- 
ment ? Ans, 85 dollars. 

4. The first term of a descending series is 124, and the 
common difference 6 ; what is the 20th term ? Ans. 10. 

5. What is the 35th term of an ascending progression 
whose first term is 7 and common difference 5 ? Ans. 177. 

CASE II. 

Art. 348. The first term, the last term and numher of terms 
being given, to find the COMMON DIFFERENCE. 

From the last article it is evident that the difference 
between the two extremes is always equal to the common differ^ 
ence multiplied hy the numher of terms less 1 ; from which it 
follows that if we divide the difference between the extremes 
by the number of terms less 1, we shall have the commov 
difference. Hence, the 

Rule. 

Divide the difference between the eoctremes by the number of 
terms less 1. 

Ex. 1. If the first term is 4, the last term 60 and the num 
ber of terms 9, what is the common difference ? 
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OPEl^ATION. 

60 — 4 56 ^ 

-r — = -— = 7, common dinercnce. 

9 — 1 8 

2. K the last term is 76, the first term 6 and the number 
of terms 15, what is the common difference 7 Ans. 5, 

3. The extremes of a series are 5 and 89, and the number 
f terms is 13 ; what is the common difference ? Am. 7. 

4. A man travels 13 days on a railroad, going 117 miles the 
first day, and 357 the last, increasing each day's travel by an 
equal difference ; what is the daily increase 1 Arts. 20 miles. 

CASE III. 

Art. 349. The extremes and common difference heing given ^ 
to find the NUMBER of terms. 

Since the difference between the two extremes is equal to 
the common difference multiplied by the number of terms less 
1, it follows that if we divide the difference between the two 
extremes by the common difference, the quotient will give the 
namher of terms less 1 ; and if we add one to this quotient, 
tne result will be the number of terms. Hence, we derive the 

Rule. 

Divide the difference between the two extremes hy the comr 
mon diffeiencCy and add 1 to the quotient. 

Ex. 1. If the extremes of a series are 102 and 6, and the 
<«nmion difference 8, what is the number of terms ? 

OPERATION. 

Va^Ill ^ 1 =^+ 1 = 12 + 1 = 13, number of term . 
8 8 

2. The extremes of a series are 118 and 10, and the common 
difference 12 ; what is the number of terms ? Ans. 10. 

3. A man on a journey traveled the first day 15 miles^ and 

28* 
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330 AKITHMETICAL PROGRESSION. 

the last day 39 miles, each day increasing his distance 3 miles ; 
how many days did he travel ? Ans. 9 days. 

4. The ages of the children in a certain family are in 
arithmetical progression, the common difference being 2 J 
years. The oldest is 22, and the youngest 4 years of agej 
how many children in the family ? Ans. 9 children. 

CASE IV. 

Art. 350. The extremes and number of terms being giveii^ 
to find tJie SUM of the series, 

Ex. 1. What is the sum of the series 2, 5, 8, 11, 14, 17 ? 

Analysis. Let us take the series given in our example, and 
let us write under it the same series in an inverted order, and 
let us add the several terms in the same column : 

2+ 5+ 8 + 11 + 14 + 17= 57= sum of first series. 
17 + 14 + 11+ 8+ 5+ 2= 57 = sum of inverted series. 
19 + 19 + 19 + 19 + 19 + I9 = 114 = sum of both series. 

We at once see that the sum of the terms in the two series 
is equal to 19 multiplied by 6 = 114. But 19 is the sum of 
the extremes, and 6 is the number of terms in each series. 

Since the sum of the extremes, multiplied by the number of 
terms, gives twice the series, it is obvious that if we divide this 
product by 2 we shall have the sum of the single series = 67. 
Hence the 

Rule. 

Multiply lialf the sum of tJie extremes by the number of 
itrms. 

2. The extremes of a series are 15 and 75, and the numbei 
of terms is 12 J what is the sum of the series ? Ans. 540. 

OPERATION. 

!A±![ix 12=^ X 12 = 45 X 12=540 =sum of senea. 
2 2 
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3. The extremes of a series are 12 and 56, and the numbei 
of terms 18 ; what is the sum of the series ? -4 ns. 612. 

4. A man discharged a debt in 9 months, paying $15 the 
Grst month and $127 the last month; what was the whole 
debt? Ans. $639. 

5. IIow much would a person contribute who should pu< 
into a charity-box a cent the first day, 2 cents the second day, 
3 cents the third day, and so on through the whole of De- 
cember? Ans. $4.96. 

6. The first term of a series is 6, common difference 4 and 
number of terms 25 ; what is the sum of the series ? 

Ans, 1350. 

Note. — First find the last term, by Case I. 

7. A workman served his employer 12 years. For the first 
year he received $75, and every successive year his salary waa 
raised $25 ; what was the whole amount of his wages ? 

Ans. $2550. 



GEOMETRICAL PROGRESSION. 

Article 351. Any series of numbers increasing by a com- 
man multiplier or decreasing by a common divisor is called a 
Geometrical Progression. When the numbers increasr 
^hey form an ascending series; when they decrease they 
form a descending series. 

Thus, 5, 15, 45, 135, 405 is an ascending series. 
405, 135, 45, 15, 5 is a descending series. 

Art. 352. The common multiplier or common divisor is 
called the ratio. The ratio may always be regarded as a 
multiplier, either integral or fractional. Thus, in the first 
series above the ratio is 3, in the second seriea It \& ^j^. 
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332 GEOMETRICAL PROGRESSION. 

Art. 353. The numbers forming the series are called 
TERMS. The first and last terms are called extremes, and 
the other terms, the means. 

Art. 354. In Geometrical Progression five particulars 
enter into calculation — viz., 1st, the firxt term ; 2d, the la*t 
term; 3d, the ratio; 4th, the number of terms; 5th, the 
gum of the series. 

Any three of these being given, the other two can be found. 

CASE L 

Art. 355. T?ie first term, the ratio and the number of 
terms being given, to find the LAST term. 

Let us take the following series, having 5 for the first term, 
and ratio 3 : 

5, 15, 45, 136, 405. 
It will be noticed that each term is deduced from the preced- 
ing one by multiplying it by the ratio, and the series might be 
exhibited under this form : 

6, 5X3, 6X3X3, 6X3X3X3, 5X3X3X3X3, 
or, 6, 5X3, 5X3«, 5X3», 5X3*. 

We see that the second term is equal to the first term multi- 
plied by the ratio ; the third term equals the first multiplied 
by the second power of the ratio ; the fourth equals the first 
multiplied by the third power of the ratio ; and so any term 
will always equal the first multiplied by that power of the ratio 
whose index is 1 less than the number of terms. Hence we 
have the 

Kule. 

Raise the ratio to a power whose index is 1 less than the 
number of terms, then multiply this power by the first ttrm 

Examples. 
1. The first term of a geometrical series is 4, the ratio 3 
«nd number of terms 6 ; what is the last term ? 
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OPERATION. 

Last term = 4 X 3* = 4 X 243 == 972. Atu. 
The scries will be 4, 12, 36, 108, 324, 972. 

2. The first term of a scries is 512, the ratio ^ and the 
number of terms 7 ; what is the last term ? 

OPERATION. 

Last term == 512 X (i)* = 512 X A^ = W = 8. Am 
The series will be 512, 256, 128, 64, 32, 16, 8. 

3. The first term of a series is 5, the ratio 3 and number 
of terms 7 ; what is the last term ? Ans. 3645. 

4. The first term of a series is 1458, the ratio ^ and 
number of terms 6 ; what is the last term ? Ans. 6. 

5. A man travels 9 days, going 1^ miles the first day, 
3 miles the second day, 6 miles the third day, and so on. 
What is the last day*s travel ? Ans, 384 miles 

CASE n. 
Art. 356. The first term^ the last tenrij and the ratio being 
ff-iven, to find the SUM of the series. 

Ex. 1. What is the sum of the series 3, 15, 75, 375, and 
1875 ? 

Analysis, If we multiply each term of our given series by 
the ratio 5, we will have the following series : 

15, 75, 375, 1875, 9375. 
It is evident that the sum of this last scries is five times the 
nam of the given series. Writing the given series under the 
latter, we have as follows : 

15 + 75 4- 375 + 1875 + 9375 = 5 times first series. 
3 + 15 + 75 + 375 + 1875 = 1 time first series. 

If we subtract the lower series from the upper, we see that all 
the terms will cancel except the first and the last, and there 
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will remain 9375 — 3 = 9372 ; this remainder evidently equals 
four times the given series; and dividing 9372 by 4, the 
quotient, 2343, will be the sum of the required series. In 
this operation 9375 is the la^t term multiplied by the ratio— 
t. «., 1875 X 5 ; 3 is \ki& first term, and 4, by which we divided, 
is the ratio less 1 — L c, (5 — 1). Hence, we derive the 

KULE. . 
Multiply the last term by the ratioy tubtract the first temij 
and divide t7t>e remainder hy tlie difference between the ratio 
and 1 ; the result will be the stun of the series. 

Note. — To apply this rule when the series is descendini , let 
the student reverse the scries after finding the last term. 

Examples. 

2. The first term of a geometric series is 5, the ratio 4 and 
number of terms 7 ; what is the sum of the scries ? 

Ans. 27305. 

OPERATION. 

Lafit term = 4« X 5 = 409l> X 5 = 20480, 

a . . (20480X4)— 5 81920—5 81915 „^^,,^ 

Sum of series =-^ ^-^—^ — = == = 2730a 

4 — 1 3 3 

3. The first term of a series is 8, the ratio 3, and number 
of terms 6 ; what is the sum of the series? Ans. 2912. 

4. How largo a debt may be discharged in 7 months by 
paying $6 the first month, $18 the second month, $54 thf 
third month, and so on in geometrical progression ? 

Ans. $6558. 

5. The first term of a series is 3, the ratio 4 and numbei 
of terms 7 ; what is the sum of the series? Ans. 16383. 

6. How large a sum could be raised in a year by monthly 
contributions, giving one cent the first month, and three timei 
m much each succeeding month ? Ans. $2657.20 
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MISCELLANEOUS QUESTIONS SOLVED BY 
ANALYSIS. 

Article 357. Analysis literally means a takiny to pieces. 
11' we wish to understapd the construction of a complicated 
piece of mechanism, we take it to pieces^ and thus leam the 
relation that the parts bear to each other. The same principle 
holds good in Arithmetic. To solve each question as it comes 
up, we must take it to pieces ; in other words, we must analyze 
it. Analysis is nothing more than common sense applied to the 
solution of problems. 

Innumerable questions which do not legitimately come under 
any of the ordinary "Rules" of Arithmetic can be solved 
readily and satisfactorily by Analysis, 

Examples. 
1. If 6 pounds of soda cost 90 centa, how much would 13 
pounds cost at the same rate ? 

Analysis. If 6 pounds cost 90 cents, 1 pound will cost \ of 
90 cents = Y cents, or 15 cents ] and if 1 pound cost 15 cents, 
then 13 pounds would cost 13 times as many cents = $1.95. 

Ans, $1.95. 

Note to Teachers. — It will greatly facilitate the progress 
of the pupil to make him write each step on the slate or black- 
board while explaining the Analysis. It prepares him tor the 
itudy of Algebra by making him familiar with the idea of 
" p]qualions." 

The example just given might be written thus : 
operation. 
61b. = 90ct. 
lib. = 15ct. 
131b. = $1.95. 
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2. If 5 3rards of calico cost 65 cents, what would be the 
tfost of 18 yards f Ans. $2.34. 

3. If 7 acres of land produce 168 bushels of wheat, how 
many bushels would 36 acres produce ? Ans. 864 bushels. 

4. If a locomotive can run 115 miles in 5 hours, how far 
could it run in 15 hours? Ans. 345 miles. 

5. If 12 bushels of peas be worth $9.96, how much would 
5 bushels be worth at the same rate? Ans. $4.15. 

6. How many pounds of raisins could be bought for $23, at 
the rate of $3 for 15 pounds? 

Note. — The pupil should never forget one fundamental 
principle of Anai^Rtu, which is this : 

Nevbr bejin tJie analysis of a question wifh that term which 
is of the same name toith the answer. To illustrate, we give 
the Aivalysis of the last example. 

Analysis. Here the answer Ls required in pounds^ and we 
therefore begin with dollars. We say: If $3 buy 15 pounds, 
$1 will buy \ of 15 pounds = 5 pounds; and if $1 buy 5 
pounds, then $23 would buy 23 times as many pounds = 115 
pounds. Ans. 115 pounds 

OPERATION. 

$3= 151b. 

$1 = 51b. 

$23 = 1151b 

7. How many barrels of flour could be bought for $135 if 
H barrels cost $27 ? Ans. 15 barrels. 

8. If 6 yards of cassimere cost $18, how many yards could 
you buy for $72 ? Ans. 24 yards. 

9. If 7 acres of ground cost $35, how many acres would 
$140 buy? Ans. 28 acres. 

10. If J of a pound of honey cost 24 cents, what would a 
pound be worth ? 

Analysis If four fifths of a pound cost 24 cents, one fifth 
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would cost ^ of 24 cento = ^ cento, or 6 cento ; and If one 
fifth cost 6 cento, ^i;^ fifihsy or a whole pound, would cost 6 
limeB as many cento = 30 cento. Ans, 30 cento 

OPEBATION. 

Jib. = 24ct. 

|lb. = 6ct. 

f == lib. = 30ct. 

11. If f of a yard of muslin cost 56 cento, what is the price 
per yard ? Am, 72 cento. 

12. If f of a man's age is 40 years, how old is he ? 

Am, 64 years. 

13. If -^ of a bale of cotton sell for $63, what would be 
the price of a whole bale? Am. $108. 

14. If ff of a grist-mill bo worth $6375, what would be 
the value of the whole mill ? Am, $8075. 

15. A gentleman bwning ^ of a factory sold } of his share 
ibr $33264 ; what was the value of the whole factory ? 

Am, $87318. 

16. A man owning f of a steamboat sold } of what ho 
owned for $29475 ) what was the value of the steamboat ? 

Am, $65500. 

17. If -j!^ of a yard of alpaca cost 49 cento, what would J 
of a yard be worth ? Am, 70 cento. 

OPERATION. 

Ayd. == 49ct. 
^- = 7ct. 
ff yd. = 1 " = 84ct. 
\ '< = 14ct. 
I « =70ct. 

18. If f of a bushel of peas cost 60 cents, what would be 
the value of { of a bushel ? Am. 63 cento. 

19. If J of a cask of wine contain 20 gallons, how many 
gallons in f of the cask ? Am, 27 gallons. 

90 w 
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20. If a workman can earn $22.50 in | of a month, how 
much could he earn in 5 months ? Ans. $150. 

21. If 2| tons of coal cost $24, what would be the cost of 
7 tons? Ans, $63. 

22. If 3 quarts of Madeira wine cost $4.50, what would be 
the cost of 33 gallons ? 

Analysis, K 3 quarts cost $4.50, then 1 quart will cost \ of 
$4.50 == $1.50; and 4 quarts, or 1 gallon, will cost 4 times aa 
much = $6 ; and if 1 gallon cost $6, then 33 gallons would 
cost 33 times as much = $198. Ans, $198. 

23. K 3 pecks of wheat cost $1.20, how much would 72 
bushels cost? Ans. $115.20. 

24. K 2qt. Ipt. of Teneriffe wine be worth $1.80, what 
would be the cost of 27 gallons ? Ans, $77.76. 

25. If 12cwt. 2qr. 121b. of iron cost $37.86, what would be 
the value of 3 tons ? Am. $180. 

26. If 6 men can build a house in 12 weeks, how many men 
oould build the same in 8 weeks ? 

Analysis. To build the house in 12 weeks requires 6 men; 
then to build it in orve week will require 12 times as many 
men = 72 men; and to build it in 8 weeks would require 
only ^ as many men = "^ men, or 9 men. An^, 9 men. 

27. If 9 men can reap a field of wheat in 8 days, how many 
men could reap the same field in 12 days? Ans. 6 men. 

28. If a barrel of flour last a family of 10 persons 6 weeks 
how long would it last 12 persons? Ans. 5 weeks. 

29. If a pasture serve 24 sheep 32 days, how long would 
the same pasture serve 16 sheep? Ans. 48 days. 

30. If 42 yards of carpeting 30 inches wide are required to 
cover a floor, how many yards will it take when the carpeting 
is only 24 inches wide ? Ans. 52J^ yards. 

31. A gentleman had a farm consisting of a certain number 
of acres. After giving \ of his land to his daughter and \ to 
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his B>n, he had 315 acres lefl; how many acres had he at 
first ? Ans. 756 acres. 

Analysis. Reducing ^ and ^ to a common denominator, we 
have ^ and ^ ; the sura of these is -^ ; the gentleman had 
given away -j^ of his land, and of course had ^ of it remain- 
ing. Now, if -^ of his land is equal to 315 acres, then -j^ of 
t would be ^ of 315 acres == ^^ acres = 63 acres; and if 
1^ is 63 acres, then ^, or all his land, would be 12 times aa 
much = 756 acres. 

32. A gentleman after spending ^ of his money for railroad 
fare, and ^ for board, found that he had $175 remaining ; how 
much had he at first ? Ans. $375. 

33. A market-woman bought a certain number of apples, 
and after selling one third, one fifth and one sixth of them, 
found she had 45 apples left ; how many had she at first ? 

Ans, 150 apples. 

34. What number is that, the sum of whose third part, 
fourth part and fifth part is 564 ? Ai^, 720. 

35. Henry can do a piece of work in 6 days, and Charles 
can do the same work in 8 days. In how many day? could 
they finish it by working together ? Ans. 3^ days. 

Analysis. If Henry can do the work in 6 days, then in 1 
day he can do ^ of it ; and if Charles can do it in 8 days, in 
1 day he can do \ of it. The two together can do ^ -f- ^ of 
it in a day, or, reducing these fractions to a common dcnomi* 
nator, they can do i^^ -j- ^ = ^ in a day. Then, if -^ of 
the work is done in 1 day, ^ of the work will require ^ of a 
day, and -Jl, or the whole work, will require 24 times as long 
<= y of a day, or 3^ days. 

36. One man can plough a field of corn in 5 days^ and 
another can plough it in 9 days ; in what time can the two 
together plough it? Ans, 3^ days. 

37. If B can mow a meadow in 10 days, C in 12 days, an4 
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D in 15 days, in what time can they mow it by working 
together ? Ans. 4 days. 

38. A man divided 1^7875 between his two sons in the ratio 
of 6 to 9 ; what was the share of each ? 

Ans, $3150 and 84725. 
Analysis, It is evident that one receives $6 as often as iLc 
other receives $9 ; hence, if one son has 6 parts of tl e whole, 
the other must have 9 parts. The two together will have 15 
parts; then, if 15 parts are worth $7875, 1 part will be worth 
^ of $7875 = $%& = $525; and if 1 part is worth $525, 
then 6 parts will be equal to 6 times $525 = $3150, and 9 
parts will be 9 times $525 = $4725. 

39. Henry and James had 1500 chestnuts, which they 
divided in the ratio of 5 to 7 ; how many chestnuts had each t 

Am. Henry, 625, and James, 875. 

40. Three gentlemen built a mill for $8928, and the money 
furnished by each was in the ratio of the numbers 3 and 4 
and 5. What amount did each furnish ? 

Ans, $2232, $2976 and $3720. 

41. A gentleman divided $4200 between his son and his 
daughter in the ratio of ^ to ^; what sum did each receive? 

Ans, Son, $2400 ; daughter, $1800. 
Observe, that the ratio of ^ to ^ is the same as ^ to ^, or 
as 4 to 3. 

42. A, B and C formed a partnership in trade, and gained 
$2835, which they divided in the ratio of \, \ and \ ; what 
iras the share of each ? 

Am, A's, $1350; B's, $81U; C's, $675. 

43. P and S hired a pasture for $26.25. P put 9 cows 
and S 12 cows in the pasture; what part of the rent ought 
each to pay? Ans. P, $11.25; S, $15. 

44. X and W rented a pasture jointly, for wl ich they were 
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CO pay 940.95. X put in 75 sheep for 3 months, and W had 
90 sheep for 4 months ; what part of the rent ought each to 
pay? Ans. X, $15.75; W, $25.20. 

45. A gentleman owned f of a tract of land, J of which he 
Bold at $7 an acre, and received $945 ; of how many acres did 
the tract consist ? 

Analysis. ^ of J is j\', he therefore sold ^ of the tract 
If ^ = $945, then ,1^ will equal ^ of $945 = $4f4 = $189. 
Then, if -jl^ = $189, ||, or the wliole tract, will be U(ual to 18 
times as many dollars = $3402. Now, since $7 will buy 1 
acre, $1 will buy ^ of an acre, and $3402 will buy 3402 times 
as much = MgM acres = 486 acres. Ans. 486 acres. 

46. A shepherd owning f of a flock of sheep, sold ^ of his 
share at $4 per sheep, and thereby realized $504 ; how many 
sheep were in the whole flock ? Ans. 576 sheep. 

47. A market-woman had a certain number of oranges, and 
sold f of them at 6 cents apiece, for $3.60 ; how many oranges 
did she have at first ? Ans. 84 oranges 

48. If I of a certain number exceeds } of the same by 27, 
what is the number ? 

Analysis. The question means that the difference between | 
of the number and f of it is 27. Reducing these fractions 
to a common denominator, we have ^^ and ^. The differenco 
between ^ and ^ is ^. Hence, ^ of the number = 27, 
and ^ = ^ of 27, which is 9 ; and as ^ of the number is 9, 
then }{, or the entire number, will b3 20 times as much == 18C. 

Ans. ISO. 

49. Four fifths of a certain number exceeds | of it by 42 * 
what is the number ? Ans. 315. 

50. A gentleman being asked his age, replied : " If you add 
J of my age to ^ of it, and increase the result by \ o( a^y Aga, 
the sum will be 47 years ;" what was his age ? 

Ans. 60 ^t^jrik 
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51. One half, one third, one fourth and one fiflh of a certidii 
number, added together, make 308 ; what is the number ? 

Am, 240. 

52. What number is that, which, being multiplied by 5, 
■.nd the product divided by 6, the quotient will be 20 ? 

Ans, 24. 

Analysis. To divide a number by 6, is the same as to take } 
of it. Hence, \ of the number multiplied by 5 = 20 ; then, 
the number itself multiplied by 5 will be equal to 6 times as 
much = 120. Then, if the number multiplied by 5 be 120, 
the number itself will be \ of this = -Lp = 24. 

Proof, 5Lt^ = 1^ = 20. 

53. What is that number which, being multiplied by 4, 
and the product divided by 5, the quotient will be 36 ? 

Ans, 45. 

54. A gentleman having been asked the value of his watch, 
replied : " If you multiply the price by 7, and divide the pro- 
duct by 10, the quotient will be $84;" what was the value of 
the watch ? Ans. $120. 

55. A man spent \ of his life in New York, -J in Virginia, 
and the remainder, which was 28 years, in Georgia ; to what 
age did he live ? 

AnalysU, Adding \ and \ together, we have |^. The gen- 
tleman spent ^ of his life in New York and Virginia; there- 
fore -^ of it was spent in Georgia. But 28 years was spent 
in Georgia. Hence, ^ of his life = 28 years, and ^ = ^ 
of 28 years = ^ years = 4 years ; and since ^ = 4 years, 
then 1^, or his whole life = 20 times as many years = SO 
years. Ans, 80 years. 

56. In an orchard \ of the trees bear peaches, \ of them 
apples, \ pears, \ cherries, and the remaining 36 bear plums* 
how many trees in the orchard ? Ans, 288 trees. 

57.. In a pasture -^ of the animals are mules, \ are cowa 
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f^ are goats, f are sheep, and the reDiainlug 5 are horses ; 1 
maDj animals in the pasture ? A718. 180 animdf 

58. There is a fiish whose head is ^ of his whole leng 
his body is ^ of his length, and his tail is 5 inches ; whs 
*.he length of the fish ? Ans, 30 inch« 

59 A shepherd, afler selling ^ of his flock of sheep, 
losing J of the remainder by disease, had 22-4 sheep left ; 1 
many had he at first ? 

Ami/t/sis. After selling ^ of his flock he had ^ of it I 
And after losing ^ of the remainder he mnst have had | 
the remainder left — i, e., he had ^ of f of the original nuni 
left. But I of I is ^. Therefore he had -^ of his flock 1 
But he also had 224 sheep left ; hence ^ of the flock = ! 
sheep, and ^ of the flock = ^ of 224 sheep = ^^ sheep 
28 sheep 3 and j-f, or the whole flock, equals 15 times as m 
sheep =: 420 sheep. Ans. 420 sheep 

60. A merchant, aft^r investing J of his money in grocei 
and spending ^ of the remainder for crockery, had $1245 L 
how much had he at first ? Ans. 91992 

61. After spending | of my money, and -J of what was J 
I had $48 remaining ; how much had I at first ? Ans, $18C 

62. A gentleman bought a horse and saddle for $175, 1 
the horse cost 6 times as much as the saddle ; what was 
eost of the saddle ? Ans. $25 

63. A, B and C engaged in trade and gained $2025. 
dividing the profits, B had twice as much as C, and A recei 
3 times as much as B ; what was the share of each ? 

An^, A, $1350; B, $450; C, $22fi 

64 Some fishermen went on an excursion and caught ! 

fish, consisting of bream, trout and mullet. There were 3 ti 

as many bream as trout, and twice as many mullet as brei 

how many of each kind did they catch ? 

.4//.S'. Bream, 72; trout, 24; mullet, 144 
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65. When flour is wortb $9 a barrel, and a 5-C6nt loaf of 
bread weighs 8 ounces, how much ought the loaf to weigh 
when flour is worth $12 per barrel ? 

Analysis, K it weighs 8 ounces when flour is worth $9, 

then when flour is $1 per barrel it ought to weigh 9 times aa 

much, 01 72 ounces; and when flour is $12 it ought to weigh 

nly ^ as much as at $1 per barrel = ^ ounces, or 6 ounces. 

Ans. 6 ounces. 

66. The 5-cent loaf weighing 8 ounces when flour is $10 
per barrel, how much should it weigh when flour is $7 ? 

Ans, llf ounces. 

67. If I lend a Mend $450 for 4 months, how long ought 
he to lend me $300 to requite the favor ? Am, 6 months. 

68. If a ship of war with a crew of 525 men allows each 
man 42 ounces of biscuit per day, what would be the daily 
allowance if 75 men were taken ofi*? Ans. 49 ounces. 

What would be the allowance if 75 more men were put on 
the ship ? Ans. 36f ounces. 

69. If a miller grinds grain, taking \ for toll, how many 
bushels of corn must a farmer carry to mill, in order to get 
28 bushels of meal ? 

Analysis. It is evident that to get j- of a bushel he must 
carry 1 bushel, and to get | he must carry ^^ of a bushel, and 
to get f , or a whole bushel, he must carry 8 times as much 
:= f of a bushel, and to get 28 bushels he must carry 8 times 
as many bushels = ^^ bushels, or 32 bushels. 

Ans. 32 bushels. 

70. If the toll for carding wool be J, how many pounds 
must be carried to the factory in order to receive 16 pounds 
of rolls? Ans. 21 J pounds. 

71. The rate of toll being ^, how many bushels of wheat 
must a provision-dealer send to mill in order to receive 800 
bushels of wheat ground up? Ans. 9 14 J bushels. 
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72. If a train of oars move 44 feet per secoDd, wbat u its 
rate in miles per hour ? Ans. 30 miled. 

73. A merchant in selling goods deducts 8% from the 
marked price for cash ; what is the marked price of a trunk 
which he sells for cash for $9.66 ? 

AnalyxU, 100% may represent the marked price; then, as 
he deducts 8% for cash, 100% —8% =92% will equal the 
selling price. But $9.66 is the selling price; therefore 92% 
= $9.66, and 1% will equal ^ of $9.66,= $a^; and 100% 
will equal 100 times as much,= $Y/= $10.50. ^n«.$10.50. 

The operation on the blackboard would stand thus : 

OPERATION. 

100% =: Marked price. 
100% — 8% = 92% = $9.66 = Selling price. 
l%=$ft^ 
100 % = %^ = $10.50 = M. price. 

74. Suppose a grocer deducts 10% for cash, what must be 
the mark^id price for a barrel of flour for which he receives 
$6.75 cash? ^rw. $7.50. 

75. If a jeweler deducts 6^% for cash, what is his marked 
price for a pin which he sells for cash for $22.50 ? 

Alls. $24. 

76. In 6| hours a wheel makes 10854 revolutions; how 
many are made per hour? Arts, 1608. 

77. If } of a number is 347f , what is the number ? 

Ans. 810f 

78. A man spent ^ of | of his money and had $488f left ; 
how much had he at first ? Arts, $743f . 

79. A is 6 J feet high; B's height is | of A's; C's height 
18 f of B's; and D's is ^ of C's; what is D's height? 

Ans, 5^ feet. 

80. The difference between \ and ^ of a number is 43| ; 
what is the number ? Ans. 875. 
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81. A has f of $393; B has 2| as much as A, and C has 
2^ times as much as A and B together ; how much has ? 

Ans. $2593f . 

82. A sum of money was divided between 3 persons, A, B 
and C. A received J of it, B ^ of it, and C received $148J- ; 
what was the sum divided ? Ans, $270. 

83. A man spent ^ of his money, then ^ of what remained, 
and finally ^ of what yet remained ', what part was left ? 

Ans. \. 

84. What fractional part of 75 is 31 J ? Ans. ^. 

85. B can reap a field of wheat in 5 days, and C can reap 
the same in 7 days ; what part of the work can B do in a day ? 
What part can C do in a day ? How much can they both do 
in a day ? How long will it take the two together to reap the 
field ? Last ans. 2\^ days. 

86. If a grocer clears 3^ cents on every quart of strawber- 
ries he sells, how many quarts must he sell to clear 87^ cents ? 

Ans. 28 quarts. 

87. A has $105 ; B has ^ as much as A, lacking $5, and C 
has ^ more than A and B together, lacking $7^ ; how much 
has C ? Ans. $242|. 

88. How many revolutions will a wheel 4| feet in cir- 
cumference make during a journey of 36 miles? 

Ans. 40731f 

89. If the driving-wheel of a locomotive is 16^ feet in cir- 
cumference, and if it travels 56^ miles an hour, how oft«n 
must it revolve in a second ? Ajis. 5 times. 

90. A boy invested 12 cents in apples; the one-third, one- 
fourth and one-sixth of what he had amounted to 54 apples; 
how many did he buy for half a cent ? Ans. 3 apples. 

91. A clock gains 4^ minutes per day; how should its hands 
be placed at noon so as to point exactly to the true time at 8 
o'cJock p. M. ? Ans. l^uiin. before 12. 
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92. A received $756, which was J of B's money, but 3 
times B*s money was -J- of C's ; what sum did C have ? 

Ans, $6048. 

93. Three persons, A, B and C, divide $500 among them- 
selves in such a way that as often as A gets $2^, B receives 
$3| and C gets $4^. What is the share of each ? 

Ans, A, $108; B, $176; C, $216. 

94. A, B and C do a piece of work, for which they receive 
$61.71. A works 9 days of 12 hours each, B works 12 days 
of 10 hours each, and C works 15 days of 9 hours each; how 
ought the $61.71 to be divided among them? 

Am, A, $18.36 ; B, $20.40 ; C, $22.95. 

95. If 12 men can complete a job of work in 12^ days, bow 
many men would be required to do the same work in 1&| 
days ? Ans. 8 men. 

96. During a voyage at sea, I59& of the provisions was con- 
sumed during the first week, and 20^ of the remainder was 
used during the second week ; what ^ of the provisions still 
remained? Ans, 68%. 

97. If we add 40% of 40 to f of 40, what will be the sum? 

A71S. 44^. 

98. A has $896 ; B's money is 56J% of A's, and C's is 
66|% of B's; how much has C? Ans. $336. 

99. A certain number increased by 20% of 30% of itself 
is 477 ; what is the number ? 

Analt/sis. 20% of 30% = .20 X .30 = .0600 = .06 = 6%. 
Therefore our question might be so constructed as to read 
thus: "What number increased by 6% of itself will make 

477 r 

Let 100% = The number. 
Then, 100% + 6% = 106% =477, 
and 1%=4|. 
100% = 100X4^ = 450. 
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100. A certain sum of money increaBed by 16 1% of 24% 
of itself amounts to $998.40 ; what is the sum ? Ans. $960. 

101. A farmer had a flock of sheep, and during a certain 
period he lost 50% of 32% of his flock, and then had 189 
left ', of how many did his flock consist at first ? 

Ans, 225 sheep. 

102. If f be increased by 25% of itself, what fraction will 
represent the sum ? 

Analysis. * X 25% = J X .25 = l^^. Then, | + i^^ = 

Or we may explain it thus : 
25% =i; therefore J of i = ^. Then, J + ^ = J| + ^ 

= M- 

103. If I be increased by 20% of itself, what fraction will 

represent the result? Ans. -f^. 

104. If I be diminished by 25% of itself, what fraction will 
express the result ? Ans. ^. 

105- A grocer sold a lot of flour for $201.25, and thereby 
made a profit of 15% ; what was the cost of the flour ? 
Analysis. 1 00 % = Cost. 

15% = Gain. 
Then, 100% + 15% = 115% = $201.25 = Selling price. 
1% = $1.75. 
100% = 100 X $1.75 = $175. 
Ans. $175. 

106. A gentleman sold a horse for $188.80, and thereby 
gained 18%; what was the cost of the horse? Ans. $160. 

107. A merchant sold a piece of velvet for $151.20, which 
was 12% more than the cost; what was the cost? 

Ans. $135. 

108. A provision- dealer sold a cask of bacon for $106.25, 
thereby sustaining a loss of 15%; what was the cost of the 

I? 
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Analysis, 100 % = Cost. 

15%= Loss. 
Then, 100% — 15% = 85% = $106.25 = Selling price 
l% = ei.25. 
100% = 100 X «1.25 == $125 = cost. 

109. A grocer sells a quantity of molasses for $162, and 
thereby loses 10%; what was the cost of the molasses? 

Arts. $180. 

110. By selling cassimere at $1.80 per yard, a merchant 
sustains a loss of 16|%; what was the cost of the cassimere? 

Am. $2.16. 

111. B and C rented a pasture for $43.20. B put in 9 
cows and 6 calves for 4^ months, 2 calves being considered 
equivalent to 1 cow; C put in 10 cows and 16 sheep for 3 
months, 4 sheep being regarded as equal to 1 cow ; how much 
of the rent ought each to pay ? Ans. B, $24.30 ; C, $18.90. 

112. A rabbit has 50 yards the start of a hound. Now, if 
the hound runs 7 yards while the rabbit runs 5 yards, how 
far must the hound run before he overtakes the rabbit ? 

Am, 175 yards. 

113. If f of a piece of velvet be worth $33.75, what woula 

be the value of ^ part of it ? Am. $40.50. 

114. A father left to his wife ^ of his estate, to his daughtei 
} of the remainder, and to his son what was left ; what was 
the share of each, if the shares of the wife and the daughter 
differed by $600? 

Am. Wife, $3600; daughter, $3000; son, $1500. 

115. A, B, C, D and E own shares in a railroad. A owns 
6^ shares; B's stock is f of A's; C's is f of B's; D's is | of 
G's ; and E's is f of D's ; how many shares has E ? 

Am. 5^ shares. 

116. A man spent f of his money, and afterward f of the 

30 
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rcmaiDder ; then | of what was lefl was $25 ; what sum had 
he at first ? Ans. $375. 

117. A gentleman bought a horse and buggy for $360. The 
value of the horse was ^ of the buggy ; what was the value of 
each? 

Analysis, Let ^ ^ Price of the buggy. 

^ = Price of the horse. 
Then, ^ + f == i^ = Price of both. 
Therefore ^ = $360. 

^ = $^ = $30, 

f = $150 = Price of horse. 

I = $210 = Price of buggy. 

118. A's age is ^ of B's, and the sum of the ages of the 
two is 112 years; what is the age of each? 

Ans. A's, 49 ; B's, 63. 

119. A gentleman bought a rockaway, a buggy and a wagon 
for $608- The cost of the buggy was ^ of that of the rocka- 
way, and the wagon -^ that of the rockaway; what was the 
cost of each ? 

Ans. Rockaway, $320 ; buggy, $192 ; wagon, $96. 

120. Eighteen persons unite to build a church, each agree- 
ing to pay $80. Now, if 6 more persons unite in the under- 
taking, what must be the subscription of each ? Ans. $60. 

121. If $52.50 be the wages of 7 men for 6 days, what 
would be the wages of 12 men for 15 days? Ans. $225. 

122. A grocer bought a barrel of syrup for $21.60, suppos- 
ing it to contain 48 gallons, but on measuring the cask it was 
found to be deficient 16|^%; at what price per gallon must he 
sell the remainder so as to lose nothing ? Ans. 54 cents. 

123. A merchant bought a piece of cassimere, containing 
45 yards, for $81. By accident, 20^ of it was so injured as 
to be worthless. At what price per yard must he sell the re- 
mainder so as to gain 20% on the cost? Ans. $2.70. 
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124. A man lost 45 sheep, which was 20^ of what he then 
had ; how many had he at first ? 

Analysis, 100% = Flock after losing 45. 

20% = 45 = Number lost. 

l% = M = i 
100%=Ap = 225. 

Then, 225 + 45 = 270. Ans. 270 sheep. 

125. A gentleman spent $81, which was 18% of what he 
had left; how much had he at first? Atu. $531. 

126. A farmer sold 36 bushels of wheat, which was 15% of 
what he had remaining ; how many bushels had he at first ? 

Arts. 276 bushels. 

127. f of I of 315 is 16|% of what number? Ans. 324. 

128. Five companies guard a fort, in which the daily duty 
requires 152 men. The first company has 108 men, the sec- 
ond 102 men, the third 96 men, the fourth 78 men, and the 
fifth 72 men ; how many men must each company furnish for 
daily duty ? 

Ans, 1st, 36; 2d, 34; 3d, 32; 4th, 26; 5th, 24 men. 

129. A grocer and a farmer barter together. The grocer 
has coffee which he sells for 22 cents for cash per pound, and 
the farmer has wheat which he sells at $1.10 per bushel. Now, 
if the grocer raises the price of his coffee 2^ cents, what ought 
the farmer to ask for his wheat? Ans. $1.21 J. 

130. Smith and Gray barter together. Smith has 3200 
pounds of flour worth $4.25 per hundred; Gray has sugars 
worth respectively 8 and 12 cents per pound. Smith agrees to 
take for his flour |- of the amount in cash and the balance in 
sugar, of which he is to receive the same number of pounds of 
each sort. How much cash, and how many pounds of each 
sort of sugar, must Smith receive ? Ans. $51 ; 425 pounds. 

131. What fraction increased by 12% of itself will be equal 
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Analym, . Let 100% = The fraction. 

12%= The increase. 

Then, 100% + 12% = 112% = 1^. 

132. What fraction increased by 24% of itself will give 

133. What fraction increased by 33^% of itself will give 
f? An$.i. 

134. What fraction diminished by 40% of itself will give 

A? 

Anafysis. Let 100% = The fraction. 

40 % = The decrease. 
Then, 100%— 40% = 60% =^. 



= rB?W' 



135. What fraction diminished by 20% of itself will give 
V An8,ii, 

136. What fraction diminished by 16|% of itself will give 
I? jln«. f 

137. A boy bought 48 apples. For f of them he paid at the 
rate of 5 cents for 4 apples, and for the remainder 4 cents for 
5 apples ; at what rate must he sell them each so as to gain 
25%? Ans. If cents. 

138. A watch, which goes 3 minutes too slow every day, is 
set right at 12 o'clock. What will be the true time when the 
hands of the watch point at 24 minutes after 10 p.m.? 

Ans, 25min. ISsec. after 10. 

139. A cistern is supplied by two pipes; the lirst fills it in 
2 hours, the other in 3 hours. The water is drawn from the 
cistern by a third pipe, which empties it in 1^ hours. If the 
cistern is empty, and the three pipes act at the same time, 
how long will it take to fill the cistern ? Ans. 6 hours. 
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MENSURATION. 

Article 358. Mensuration literally means the art of metU' 
wring. It teaches rales for measuring lines, surfaces and solids. 
These rules are derived from Geometry. As the pupil is not 
presumed to he acquainted with Geometry, the definitions and 
roles here given are presented in a hrief and sunple manner, 
▼ithout any attempt to prove their correctness. 

DEFINITIONS. 

1. A LINE has lengthy without hreadth or ttiickness. 

2. A SURFACE has length and hreadth^ without thickness. 

3. A SOLID or BODT has lengthy hreadth and thickness. 

4. The AREA of a figure is the surface which it contains. 
The MEASURING UNIT of surfaccs is a square surface, as a 

square inch, square foot, square yard, etc. 

5. A TRIANGLE is a figure with three sides and 
three angles. 

6. The BASE of a triangle is the side on which 
It standa 

7. The ALTITUDE of a triangle is a line drawn from one of 
the angles perpendicular to its base. ^ 

8. A PARALLELOGRAM is a four-sided figure \ ; \ 
whose opposite sides are parallel. ^-^ ^ 

9. The ALTITUDE of a parallelogram is the perpeudiculai 
iistance between its opposite sides. 

10. A RECTANGLE is a parallelogram whose 
opposite sides are equal, and its angles are right 
angles. 

11. A SQUARE is a parallelogram having all its 
Mdes equal and all it« angles right angles. 

80* X 
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12. A TRAPEZOID IB a fouT-sided figure 
having only two of its sides parallel. 

13. The PERIMETER of a figure is the 
som of the lines that bound it. 

Art. 359. To find the area or a parallelogram. 
Multiply the hose hy the altitude, 

Ex. 1. How many sq. ft. in a floor 22ft. long and l&iL 
wide? An$. 396 sq. ft. 

2. How many sq. yd. in a garden 55yd. long and 45yd. 
wide ? Ans. 2475 sq. yd. 

3. What is the area of a table 12ft. Gin. in length and 3ft. 
6in. in width? Am, 43.75 sq. fL 

4. What are the contents of a plank 24ft. long and 2ft. 
9in. wide ? Ans. 66 sq. fL 

5. A ^rmer has a square barley-lot measuring 45 rods on 
each side ; how many acres does it contain ? 

Am. 12A. 2R. 25r. 

6. How many sq. ft. in a board 18ft. 3in. long and 15in 
wide ? Ans, 22.8125, or 22|f sq. ft. 

7. How many acres in a field in the shape of a parallelogram, 
the length being 96 rods and the breadth 36 rods ? 

Am, 21A. 2R. 16r. 

8. What are the contents of a pl^k 18ft. 6in. in length 
and 21in. broad ? Am. 32.375, or 32| sq. ft. 

9. How many yards of carpeting, 1yd. wide, would cover a 
floor 18ft. long and 16ft. wide? Am. 32yd. 

10. How many yards of matting, j- of a yd. wide, would 
cover a floor 18ft. square? Am. 41fyd. 

Art. 360. To find the area of a triangle. 

In Geometry it is demonstrated that the area of a triangle 
u half that of a parallelogram having the same base and the 
same altitude : therefore to find the area of a triangle, 

Multiply half the base hy the altitude. 
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Ex. 1. The base of a triangle is 24ft. and its altitude 16ft. ', 
irhat is the area? Ans, 192 sq. ft. 

2. What are the contents of a triangle whose base is 32ft. 
6in. and altitude 18.5ft. ? Ans, 300.625, or 300{ 8(). ft. 

When the three sides are given we use this method : 
IVom HALF THE SUM of the three sides subtract each side 
§q^raiely ; rwultiply together the half sum and the three re- 
mainders, and extract the squa/re root of the product, 

3. What are the contents of a triangular garden whose sides 
are 40, 50 and 60 yards ? Am. 992.15 sq. yd. 
75= half sum; 35 = 1st. rem.; 25= 2d. rem.; 15= 3d. rem. 

Then, y^'75 X S5 X 25 X 15 = i/9S437S = 992.15 sq. yd. 

4. What are the contents of a triangular lot whose sides 
are 56, 72 and 84 feet? Ans. 221.23 sq. yd. 

Art. 361. To find the area of a trapezoid. 
Multiply half the sum of the parallel sides by the perpen- 
diadar distance between them. 

1. The parallel sides of a trapezoid are 36 and 24 feet, and 
its breadth 16 feet ; what is the area ? Ans. 480 sq. ft. 

2. A garden is in the shape of a trapezoid. One of the 
parallel sides is 65yd., the other 49yd., and the width 42yd. ; 
what is the area ? Ans, 2394 sq. yd. 

3. How many acres in a lot of land 40 rods long, 30 rods 
wide at one end, and 20 rods wide at the other ? 

Ans. 6^ acres. 

4. What are the contents of a plank 16ft. long, 2ft. 3in. 
wide at one end, and 1ft. 9in. wide at the other ? 

Ans. 32 sq. ft. 

THE CIECLE. 
Art. 362. A circle is a figure bounded by a curved line, 
every part of which is equally distant from a point within 
ealled the centre. 
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The cvrcumferente of a circle is the lint 
which bounds it 

The diameter is a straight line passing 
Uirough the centre, and terminated on both 
lides by the circumference. 

The raditu is a line extending from the 
centre to the circumference. It is half the diameter. 

Art. 363. To find the ciaouMFERENOE ot a cibgie, 

THE DIAMETER BEING GIVEN. 

. Muldply the diometer hy ^,\\l^. 

Ex. 1. The moon's diameter being 2160 miles, what is its 
circumference ? Ans. 6785.856 miles. 

2. Over what space would the driving-wheel of a locomotive, 
5ft. 3in. in diameter, pass in making 25 revolutions ? 

Ans. 412.335 feet 

3. The radius of the earth's equator being 3963 miles, at 
what rate per hour is a man on the equator carried round by 
its rotation in 24 hours ? Ans, 1037.5134 miles. 

Art. 364. To find the diameter, the circumferbnch 

BEING GIVEN. 

Divide the circwmferen/ce hy 3.1416. 

Ex. 1. The circumference of a cannon-ball being 37.6992in., 
what is the diameter ? Ans, 12 inches. 

2. If a wheel at each revolution describes 235.62 inches, 
what is the diameter of the wheel ? Ans, 75 inches. 

3. What is the diameter of a water-wheel 96 feet in circun>' 
ference? Ans. 30.557 + feet 

Art. 365. To find the area of a circle. 
MvMply the sguare of the diameter hy .7854 ; 
Or, multiply the square of the radius hy 3.1416. 
Ex. 1. A circular flower-garden is 36 feet in diameter; 
what is its area? Ans, 113.0976 sq. yd. 



Digitized by 



Google 



MENSUBATION. 357 

2. How many yards of carpeting, 1yd. wide, would bo r» 
quired to cover a circular hall 45fl. in diameter ? 

Am. 176.715yd. 

3. K a horse be fastened to a post in a pasture by a halter 
54ft long, over how much space may he graze ? 

Ans. 1017.8784 sq. yd. 

MENSURATION OF SOLIDS 

A&T. 366. A PRISM is a solid whose two ends or bcue$ 
tai parallel and equal, and its sides aro 
parallelograms. 

The ALTITUDE of a prism is the per- 
pendicular distance between its upper and 
lower bases. Ordinary boxes are instances 
of prisms. 



^ 



Art. 367. To find the surface of a prism. 

Multiply the perimeter of the hose hy the altitude^ and add 
the area of the two ends to the product. 

Ex. 1. What is the surface of a prism whose length is 
9in., breadth 7in. and height 8in. ? Am. 382 sq. in. 

Perimeter of base = 32in. Then, 32 X 8 = 256 sq. in. = 

surface of sides; 9 X 7 = 63 sq. in. = area of one end; 

63 X 2 = 126 sq. in. = area of two ends. 
Then, 256 sq. in. -f- 126 sq. in. = 382 sq. in. = entire surface, 

2. How many square feet of plank would make a box 12ft. 
Sin. long, 6ft. wide and 5ft. 6in. deep, with a cover ? 

Am. 353J sq. ft 

3. A merchant has a paper box 24in. long, 16in. wide and 
12in. deep.. How many square feet of pasteboard would be 
required to make this box and a cover to fit it ? 

Am. 12 sq. ft 
Art. 368. To find the solidity of a prism. 
Multiply the area of the base by the altitude. 
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Ex. 1. How many gallons of wine could be contained in a 
?at 5ft. lOin. long, 3ft. 4in. wide and 2ft. lOin. deep; 231 
cubic inches being a gallon ? Ans, 412^^gaL 

2. How many cubic feet in a pile of wood 42ft. long, 8ft 
wide and 7ft. high ? Ans, 2352 cu. ft. 

Art. 369. A cylinder is a solid of uni- 
form diameter whose ends or bases are equal 
circles, parallel to each other. A common 
roller is an example of a cylinder. 

Art. 370. To find the surface of a 

CYLINDER. 

If a cylinder be covered with a thin sub- 
stance, like paper, which can be spread out 
on a plane, it is evident that the figure will 
be a rectangle whose length is equal to the length of the 
cylinder, and its breadth equal to the circumference of the 
cylinder ; therefore, to find the surface of a cylinder, 

MvMply the circumference of the base by the altitude^ and to 
the product add the areoi of the two ba^es, 

Ex. 1. What is the entire surface of a cylinder whose alti- 
tude is 22in. and the radius of whose base is Sin. t 
3.1416 X 16 = 50.2656 = circumference of base. Then, 

50.2656 X 22 == 1105.8432 sq. in. = convex surface. 

8« X 3.1416 = 64 X 3.1416 = 201.0624 sq. in. == area 

of one base; 201.0624 X 2 = 402.1248 = area of both 



And 1105.8432 + 402.1248 = 1507.968 sq. in. = entire 
surface. 

2. How many sheets of tin, 12 by 15 inches, would be re- 
quired to make a lard-can 20 inches in diameter and 34 inches 
high ? Ans. 15.358 -f- sheets. 

3. How many sq. ft. in a cylindrical roller 7ft. long and 
5ii. io diameter? Am. 149.226 sq. ft. 
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Art. 371. To find the solid contents of a cylinder. 

Multiply the area of the hose hy the altitude. 

Ex. 1. What are the solid contents of a cylinder whose 
altitude is 12ft. and the radius of whose base is 3fb. ? 

Am. 339.2928 cu. ft. 

2. If 231 cu. in. make a gallon, how many gallons of oil 
oould be contained in a can whose altitude is 34in. and the 
radius of the base lOin. ? Ans, 46.24gal. 

ARTIFICERS' ESTIMATES. 

Art. 372. Rules for Mensuration similar to those presented 
in the preceding pages furnish various classes of workmen with 
methods for estimating the cost of their work. 

Plasterers, painters, paper-hangers and paviors generally 
estimate their work by the square yard. 

House-carpenters usually reckon weather-boarding, flooring, 
ceiling and shingling by the square of 100 feet. 

Ex. 1. What would be the cost of paving a sidewalk 540ft^ 
long and 10ft. 4in. wide, at 24 cents per sq. yd. ? 

Ans, $148.80. 

2. How many bricks 8in. long and 4in. wide would be 
required to pave a walk 280yd,. in length and 9ft. wide ? 

Arts. 34020 bricks. 

3. How much would it cost to plaster the ceiling of a rooni 
20ft. 3in. long and 16ft. wide, at 30 cents per sq. yd. ? 

Am. $10.80. 

4. A church is 90ft. long and 66ft. wide ; what would it cosi 
to lay the floor at $2.25 per square of 100ft. ? 

Ans, $133.65. 

5. How many shingles would be required to cover a roof 
42ft. long, the rafters on each side being 18ft. 4in. long, and 
the shingles to be 4in. wide, and to show 6in. ? 

Am. 9240Bhingleft 
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NoTB. — ^Tbe pupil will notice that each side of the roof is « 
rectangle^ and 6 shingles cover a square foot. 

BRICK AND STONE WORK. 

A&T. 373. Bricklayers usually charge for their work at so 
much per thousand bricks. Ordinarily, 20 bricks are counted 
•0 a cubic foot. 

Stone-masons sometimes estimate their work by the perch, 
which is IG^ft. long, l^ft. wide and 1ft. thick. The stone- 
mason's perch therefore contains 24} cu. ft., but for conveni- 
ence of calculation it is frequently called 25 cu. ft. 

Ex. 1. How many bricks would be required to build a wall 
84ft. long, 12ft. 3in. high and 16in. thick, allowing 20 bricks 
to the cubic foot? Ans. 27440 bricks. 

2. How many perches in a stone wall 75ft. long, 12ft. high 
and 2ft. Gin. thick ? Ans. 90 perches. 

Note. — ^First get the solid oontente in fbet, and divide the 
result by 25 to reduce to perches. 

TIMBER AND PLANK MEASURE. 

Art. 374. All lumber with square edges, as planks, joisCb 
and scantling, is usually estimated by plank measure, in which 
the thickness is considered to be one inch. Thus, a plank 
18 feet long, 1 foot wide and 1 inch thick is said to contain 
1 8 square feet of lumber. 

Art. 375. To find the contents of a plank. 

Multiply the length o/theplank, taken in inches^ by the breadth^ 
taken also in inches^ and divide the product hy 144 ; the guotient 
unU give the contents in square feet. 

Or, multiply the length, taken in feet, hy the breadth in inches, 
and divide the product by 12. 

Ex. 1. What are the contenta of a plank 15in. wide and 
16ft. long t Ans. 20 sq. feet 
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2. What are the contents of a plank 16in. wide and 18ft. 
9in. long? Am. 25 sq. feet 

3. How many feet in a plank 21in. wide and 24fl. long ? 

Am, 42 sq. feet. 

4. How many feet in a plank 17in. wide at one end and 
13in. at the other, and 20ft. long f Am. 25 sq. feet. 

See Eule for Trapezoid. 

5. What are the contents of a plank 2411. long, 15in. wide 
at one end, and tapering to a point at the other ? 

Am* 15 sq. feet 
See Rule for finding area of Triangle. 
Abt. 376. To riND the contents of joists, soant- 

LINO, ETO. 

Multiply the breadth in inche$ by the thickness, and this pro- 
dv/ct by the length in feet ; divide the prodtict by 12, and the 
quotient vnU be the contents in feet, 

Ex. 1. What are the contents of a scantling 6in. wide, 3in. 
thick and 15ft. long ? Ans. 22^ sq. feet 

2. What are the superficial contents of a joist 18ft. long, 
4in. wide and 3in. thick ? Am, 18 sq. feet. 

3. How many feet of lumber in a beam 22ft. long, 8in. wide 
and 3in. deep ? Ans. 44 sq. feet 

Abt. 377. Practical measurers of lumber employ methods 
much shorter than those just given. We will illustrate by an 
example : 

Suppose a plank to be 24 feet long, 1 foot wide and 1 inob 
thick. Its contents are 24 sq. feet 

The length remaining the same, suppose it had becD 15 
inches wide? The contents would evidently be 30 feet, be- 
cause the width has been increased 3 inches = ^ = J of a 
foot, and therefore the contents would also be increased one 
fourth of what they were. If it had been 16 inches wide, 
the contents would have been increased one third, and there- 
81 
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fore would have been 32 feet. If the width had been 18 
inches, the area would have been increased one half, and would 
have been 36 feet. Hence, we have this general rule : 

When the plank is 1 foot wide and 1 inch thick, the con- 
tents toiU he Just a>s many square feet eu there are feel in the 
length ; and for every additional inch in the toidth we must add 
to the contents ^ of the number of square feet. 

The same principle holds good when the width is Jess than 
1 foot. In such cases we subtract ^ of the contents for each 
inch less than 1 foot. 

If the thickness should be more than 1 inch, we must 
increase the contents by an additional amount ; for example, 
if the thickness be 1^ inches, we must increase the are& on£ 
fourth of the previous amount; if IJ inches, we must add 
one half and so on. 

Ex. 1. What are the contents of a board 18ft. long and 
I6in. wide ? Ans, 24 sq. feet. 

2. Suppose the plank of the same length, but 20in. wide ? 

Ans. 30 sq. feet 

3. Suppose it to be 16in. wide and IJin. thick? 

An^i, 30 sq. feet. 

4. Suppose it to be 18in. wide and IJin. thick? 

Ans. 40^ sq. feet. 

5. Suppose it to be lOin. wide and lin. thick ? 

Ans. 15 sq. feet. 

6. Suppose it to be Sin. wide and l^in. thick ? 

Ans. 15 sq. feet 

CONTENTS OF BINS AND CKIBS. 

Art. 378. It is sometimes desirable to know how manj 
bushels of corn, wheat or other grain may be contained in a 
box or bin of given dimensions. 

For this purpose we employ the following 
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Rule. 

Mecuvre the length, breadth and depth of the box in inche»; 
mvUiply these three dimensions together^ and divide the product 
by 2150.42 ; the result wiU be the number of bushels. 

Ex. 1. How many bushels of wheat can be contained in » 
box 6ft. Sin. long, 4ft. 2in. wide and Sfib. 6in. deep ? 

Ans, 78.12 + bushels. 

2. How many bushels of corn in a crib 14fl. long, 9ft. 2iiL 
wide and 8ft. 4in. deep ? Ans. 859.36 -j- bushels. 

Another very easy method is this : 

Multiply together the length, breadth and depth of the crib, 
Uiken in feet and decimals of a foot, and then multiply this 
product by ^; the result rmU give the contents in bushels, 
very nearly. 

The reason of this Kule is, that a cubic foot is very nearly 
^ of a bushel. 

Ex. 1. How many bushels of barley could be contained in 
a box 8ft. long, 5ft. wide and 4ft. 6in. deep 7 

Ans. 144 bushels. 

2. If a bin be 10ft. long, 6ft. 3in. wide and 5ft. 6in. deep, 
how many bushels of potatoes would it contain ? 

Ans, 275 bushels. 

3. How many bushels of corn could be contained in a crib 
16ft. long, 12ft. 6in. wide and 8ft. 3in. deep ? 

Ans. 1320bushelflL 
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APPENDIX. 



THE METRIC SYSTEM OF WEIGHTS 
AND MEASURES. 



Article 1. The Metric System of Weights and Meaauroi 
it based upon the decimal plan of Notation. 

Art. 2. It is called metric because the metre* is taken as 
the standard or unit of measure. The metre is the one-ten- 
millionth part of the distance on the earth from the equator to 
the pole ; it is very nearly 39.37 inches, or 3.28 feet, in length. 

Art. 3. This system originated in France about the year 
1795, and was intended for universal adoption in order to 
introduce a uniform system of weighta and measures in plaoa 
of the confused and irregular plan then in use. 

Art. 4. It has been adopted, wholly or in part, by seyeral 
of the nations of Europe; in Great Britain and the United 
States its use is permitted and recommended, though not 
compulsory. 

Art. 5. One of the principal recommendations of the Metrie 
System is the ease with which the Tables can be learned. 
When we have fixed upon the unit or standard of measurOy 
all denominations ascend and descend regularly by multiplying 
or by dividing by 10, and the namet of these denomination! 

* ATs^e, from the Greek word itf«<roii, meaning " meafore** 
»i* 366 



Digitized by 



Google 



366 THE METRIC SYSTEM. 

also have a corresponding symmetry. Thus, if we take the 
Metre as the nnit, the several denominations above the Metre 
are as follows, viz.: the Z>ccametre, or 10 metres; the Eecto- 
metre, or 100 metres; the KHometre, or 1000 metres; and 
the ii^riametre, or 10,000 metres. Descending below the 
Metre, we have Z>ccimetre, meaning -^th of a Metre ; Centi- 
metre, representing y^th of a Metre ; and ifi7/imetre, indi- 
cating r^jVl^th of a Metre. 

In like manner, if we take the Gramme as the unit, wp 
have first above i>€oagramme, then JSectogramme, iTi^grammc, 
and ifynagramme ; and below we have e^ectgramme, centi 
gramme, and mt7Ztgramme. Or if we use the Litre as th« 
unit, we have first above Decalitre, Hectolitre, Kilolitre, and 
Myrialitre; and below, Decilitre, Centilitre, and Millilitre — 
these prefixes, deci, cerUi, miUt, deca, etc., being uniformlj 
employed to express the subdivisions and multiples of wha^ 
ever quantity we take as the unit or standard of measure.'*' 

MEASURES OF LENGTH. 

10 millimetres (marked m. m.) = 1 centimetre, c. m. 

10 centimetres = 1 decimetre, d. m. 

10 decimetres = 1 metre, M. 

10 metres = 1 decametre, D. M. 

10 decametres = 1 hectometre, H. M. 

10 hectometres = 1 kilometre, K. M. 

10 kilometres = 1 myriametre, M. M 

Muslins, cloths, cassimeres, etc. are measured by the metn 

*Deeiia an abbreviation of the Latin word DeeimvSj meaning "tL«r 
tenth ;" Centi is a contraction of CentesimuSf meaning " the one-hua- 
dredth ;" and MiUi is from Milleaimua, meaning " the one-thousandth." 
Deea is a Greek word, signifying 10; JSecto, 100; Kilo, 1000; and 
MyriOf 10,000. 
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long distances, such as canals, roads, etc., by the kilometre ; 
very minute distances by the millimetre. The decimetre is 
very nearly 4 inches ; the centimetre very nearly -^^ths of an 
inch. 

Examples for Practice. 

1. How many centimetres in 4.5 metres? Ans, 450 cm. 

2. How many millimetres in 7.85 metres ? 

Ans. 7850 m. m, 
^. How many centimetres in 69 decametres ? 

Ans. 69,000 c. m. 

4. Write 4 metres, 5 decimetres, 6 centimetres, 7 milli- 
metres. Ans. 4.567M. 

5. Write 3 decametres, 2 metres, 3 decimetres, and 8 centi- 
metres. Ans. 32.38M. 

Note 1. — It will be observed from the foregoing examples 
that numbers in the Metric System are written precisely as in 
Decimals. The operations of addition, subtraction, multipli- 
cation, and division are also performed as in Decimals. 

6. Write 4 hectometres, 5 metres, 3 centimetres, 7 milli- 
metres. Ans. 405.037M. 

Note 2. — ^Whenever any denomination is wanting, its place 
must be supplied with a cipher. 

7. Write 8 kilometres, 3 decametres, 4 centimetres, 7 milli- 
metres. Aiu. 8030.047M. 

8. Ecduce 5.365 metres to millimetres. Ans. 5365 m. m. 

9. Eeduce 7.8 hectometres to decimetres. Ans. 7800 d. m. 

10. Keduce 4567 centimetres to metres. Ans. 45.67M. 

11. Eeduce 48.7 metres to hectometres. Ans, .487 H. M. 

MEASUEES OF SUEFACE. 

Art. 6. The Square Metre is the unit of surface. It is 
a SQUARE of which each side is a metre. Since the metre u 
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equtl to 10 deoimetres, it follows that the square metre is equal 
to 100 square decimetres; also, as the decimetre equals 10 
oentimetres, then the square decimetre is equal to 100 square 
oontimetres, etc. Hence, we have the following 

TABLK 
100 sq. millimetres (marked m. m.') = 1 sq. centimetre, c. m*. 
100 " centimetres =1 " decimetre, d*m* 

100 " decimetres =1 " metre, M*. 

100 " metres =1 " decametre, D.M«. 

100 " decametres = 1 " hectometre, H. M«. 

100 " hectometres =1 « kilometre, K. M«. 

100 " kilometres =1 " myriametre, M. M'. 

Examples for Practice. 
^ Reduce 43.75M'. to c. m\ Ans, 437500 c. m\ 

A. Reduce 567.8 d. m*. to m. m*. Am. 567800 m. m*. 

3. Reduce 346785 c. m\ to W. Ans, 34.6785M*. 

4. Reduce 52.73 K. M«. to D. M*. Ans, 527300 D. M*. 

5. Reduce 7854 D. M*. to K. W. Ans. .7854 K. M*. 
The ahove Tahle is adapted to the measurement of all sur- 

&ces, but for measuring land only three of the above denomi- 
nations are employed; these are the square metre, square 
decametre, and square hectometre. The square decametre = 
100 square metres, for the sake of brevity is called an Are ;* 
the square metre, being the y^ of a square decametre, is called 
a Centiare; and the square hectometre = the square of 100 
metres = 10,000 square metres, is called a Hectare. The 
Are is the unit of Land Measure. The Centiare is y^ of the 
Are, and the Hectare is equal to 100 Ares. Hence, for Land 
Measure exclusively we have the following 

*Are^ from the Latin word Area, meaning; "space" or "surface." 
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TABLE. 
100 centiares (marked C. A.) = 1 are, A. 

100 ares = 1 hectare, H. A. 

Note. — The are equals 119.6 square yards very nearly, and 
r,he hectare is about 2^ acres. 

Examples for Practice. 

1. Reduce 42.5 ares to centiares. Arts, 4250 0. A. 

2. Reduce 37.85 hectares to ares. Am. 3785A. 

3. Reduce 75659 centiares to ares. Ans. 76Q.59A. 

4. Reduce 84237 centiares to hectares. Ans. 8.4237 H. A. 

SOLID OR CUBIC MEASURE. 
Art. 7. The volume or solid content of a body is measured 
by the Cubic Metre, regarded as the unit. The linear metre 
being equal to 10 decimetres, it follows that the Cubic Metre is 
equal to 10 X 10 X 10 = 1000 cubic decimetres. In like man- 
ner, the linear decimetre being equal to 10 centimetres, then the 
cubic decimetre = 10 X 10 X 10 = 1000 cubic centimetres. 
Hence, we have the following 

TABLE. 
1000 cubic millimetres (m. m'.) = 1 cubic centimetre, c. m'. 



1000 


a 


centimetres 


= 1 


u 


decimetre, d. m'. 


1000 


it 


decimetres 


= 1 


u 


metre, M*. 


1000 


u 


metres 


= 1 


u 


decametre, D. M'. 


1000 


u 


decametres 


= 1 


u 


hectometre, H. M'. 


1000 


tt 


hectometres 


= 1 


u 


kilometre, K. M*. 


1000 


it 


kilometres 


= 1 


u 


myriametre, M. M*. 



The foregoing Table is used for measuring the volume of 
boxes, bales, etc., and indeed is amply sufficient for the meas- 
urement of all cubical bodies ; but for measuring firewood or 
lumber in piles we use only three of the above denominations — 
viz. : the cubic decimetre, cubic metre, and cubic decamntre 

Y 
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For the sake of brevity the cubic metre is called the Stere ; * 
the cubic decimetre is termed the Decistere, and the cubic 
decametre is called the Decastere. Hence, for measuring 
wood and masses of lumber, we have the following 

TABLE. 
10 decisteres (marked d. s.) = 1 stere, S. 

10 stores = 1 decastere, D. S. 

Note. — ^The Stere is about 35.3166 cubic feet, and 3^ 
«tere6 about equal a cord. 

Examples for Practice. 

1. Keduce 95.6 stores to decisteres. Ans. 956 d. s. 

2. Eeduce 256 decasteres to decisteres. Ans, 25600 d. s. 

3. Reduce 75845 decisteres to decasteres. 

Ans, 758.45 D. S. 

WEIGHTS. 
Art. 8. The Gramme is the unit of weight. It is equal to 
15.432 grains, Troy. A cubical vessel, each of whose edges is 
one centimetre in length, filled with distilled water at the tem- 
perature of 39.2° Fahrenheit, will contain a gramme in weight. 
For determining weights we have the following 

TABLE. 

10 milligrammes (marked m. g.) = 1 centigramme, c. g. 

10 centigrammes = 1 decigramme, d. g. 

10 decigrammes = 1 gramme, G. 

10 grammes = 1 decagramme, D. G. 

10 decagrammes = 1 hectogramme, H. G. 

10 hectogrammes = 1 kilogramme, K. G. 

10 kilogrammes = 1 myriagramme, M. G 

*SUre^ from the Greek word StereoBy meaning "Bolid." 
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The gramme and its subdivisions are employed iv. weighing 
very small articles, in compounding medicines, and in philo- 
sophical experiments. 

For the ordinary purposes of trade and business the kilo- 
gramme is more frequently used than any other weight It is 
about 2^ pounds Avoirdupois. 

For weighing heavy articles, such as iron, hay, etc., two other 
denominations are in very frequent use ; these are the qydntdl 
and the tonneau. The quintal is 100 kilogrammes, equivalent 
to about 220.46 pounds Avoirdupois, and the tonneau is 1000 
kilogrammes, equivalent to about 2204.6 pounds. The tonneau 
is therefore a little more than 1^ tons. In the newspapers 
giving the " prices current " the word " kilogramme " is con- 
tracted into hUo^ and hectogramme is more commonly written 
Rimply hecto. 

Examples for Practice. 

1 . Beduce 75679 grammes to kilogrammes. 

Aru, 75.679 K. (i. 

2. Reduce 37.5 kilogrammes to grammes. Ans, 37500G. 

3. Reduce 4783 centigrammes to decagrammes. 

Am. 4.783 D. a. 

4. Reduce 18 quintals to grammes. Ans, 1800000G. 
6. At 35 cents a kilogramme, what would be the cost of 7 

kilogrammes, 9 hectogrammes of honey? Ans. $2,765. 

6. At 18 cents a gramme, what would 9 decagrammes, 8 
deci^ammes of quinine cost? Ans. $16,344. 

MEASURES OF CAPACITY. 
Art. 9. The Litre is the unit of capacity. It is equal to 
a cubical vessel each of whose edges is a decimetre, or ^ of a 
metre. The litre contains about -^^ of a quart. Dry Measure. 
Tt is used both for liquid and dry measures. 
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TABLE. 




10 millilitres (m. 


1.) = 1 centilitre, 


0.1. 


10 centilitres 


= 1 decilitre, 


d.L 


10 decilitres 


= 1 litre. 


L. 


10 litres 


= 1 decalitre. 


D.L. 


10 decalitres 


— 1 hectolitre. 


H. L. 


10 hectolitres 


= 1 kilolitre, 


K. L. 


10 kilolitres 


= 1 myrialitre. 


M. L. 


The litre is chiefly used in measuring liquids^ as wine, mo> 


lasses, vinegar, etc. ; the hectolitre, for measuring wheat, rye, 


potatoes, etc. 







Examples for Practice. 

1. Beduce 425 litres to millilitres. Arts, 425000 m. i. 

2. Reduce 52.75 kilolitres to litres. Ans. 52750L. 

3. Reduce 46824 litres to hectolitres. Ans, 468.24 H. L. 

4. Write 3 hectolitres, 5 litres, 7 centilitres. 

Am. 305.07L. 

5. Write 8 kilolitres, 9 decalitres, 6 decilitres. 

Ans. 8090.6L. 

Promiscuous Examples. 

1. What would be the cost of 7 metres and 5 decimetres of 
cassimere at $2.25 per metre ? Ans. $16,875. 

2. If one piece of muslin measure 27 metres, 3 decimetres, 
how much would 15 pieces measure? Ans. 409.5M. 

3. At 18 cents a litre, what would be the cost of 7 decar* 
litres and 4 litres of wine? Ans. $13.32. 

4. At 1 2 cents a litre, what would be the cost of 9 litres, 6 
decilitres, and 8 centilitres of vinegar? Ans. $1.1256. 

5. If one hectare of land be worth $25, what would 7 hec- 
tares and 23 ares be worth at the same rate ? Ans. $1S0.75. 
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6. A man bought 7 decasteres of wood at $1.85 a stere; what 
did the wood cost? Ans. $129.50. 

7. If I sell 5 stores and 7 decisteres of wood at $2.25 a stere, 
what should I receive for the whole? Ans. $12,825. 

8. If one kilogramme of sugar cost 23 cents, what would 9 
kilogrammes and 7 hectogrammes cost at the same rate ? 

Ans. $2,231. 
d. At $2.25 per myriagramme, what would be the cost of 17 
myriagrammes, 8 kilogrammes, and 5 hectogrammes of mutton 7 

Ans. $40.1625. 

10. A physician put up 5 decagrammes of quinine into pills, 
each pill containing 8 centigrammes; how many pills were 
there? J.n«. 625 pills. 

11. How many feet in 48 metres? 

Analysis. — In 1 metre there are 39.37 inches ; then in 48 
metres there are 48 times as many inches = 39.37 X 48 = 
1889.76in. = 157.48ft. Ans. 157.48ft. 

12. How many yards in 72 metres ? Ans. 78.74yd 

13. How many metres in 1 mile? 

Analysis. — In 1 mile there are 6280 feet = 63360 inches. 
Then as 1 metre contains 39.37 inches, there will be as many 
metres in 63360 inches as 39.37 is contained times in 63360, 
which will be 1609.34 metres. Ans. 1609.34M. 

14. How many metres in 75 yards ? Ans. 68.55M. 
82 



THE END. 
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PUBLICATIONS OF J. B. UPPINCOTT COMPANY. 

SANFORD'S 

SERIES OF ARIT HMETICS. 

SANFORD'S ANALYTICAL SERIES. 

COMPRISED IN FOUR BOOKS. 

nie Soienoe of Namberi reduced to its lai t analyiii . Mental aoC 

Written Arithmetio faocessfally combined in each 

Book of the Seriei. 

WLy BHHI^XOPI P. 8A9IPORI1, A.BI.« 

Prt^ettor ^ Matkemaiict in Mercer Untvertity, Georgia, 



iFiE.ST book:. 

Banford's First Lessons in Anal3rtical Arithmetic. Comprising 
Mental and Written Exercises. Handsomely and appropriately 
Illustrated. i6mo. Half roan. 24 cents.* 

SEOoisrx) book:. 

Sanford's Intermediate Analytical Arithmetic. Comprising 
Mental and Written Exercises. i6mo. 232 pp. Half roan 
43 cents.* 

TIIIB.ID book:. 

Sanford's Common School Analytical Arithmetic. i2mo. 
355 PP' J^^l^ roan. 77 cents.* 

:fotjb,tb: booic. 

Banford's Higher Analytical Arithmetic ; or, The Method op 
Making Arithmetical Calculations on Principles of 
Universal Application, without the Aid of Formal 
Rules. i2mo. 419 pp. Half roan, cloth sides. |i.20.* 



SANFORD'S 
TS'EW BL,E1IENTARY AI«G£BRA. 

Designed for Common and High Schools and Academies. By 
Shelton P. Sanford, A.M. xamo. Half roan. $1.09. 



from Prof. Hugh S. Thompson, Principal Coiumhia Male Academy, 
Co/umdu^.S. C. 
"Sanford's Arithmetics are superior to any that I have seen in the fulness of the 
examples, the clearness and simplicity of tjie analyses, and (he accuracy of the 
rules and definitions. This opinion is based iipon a /uil and thorough test in the 
school-room. To those teachers who may examine these Arithmetics with refer- 
ence to introduction, I would especially commend the treatment of Percentage and 
Profit and Loss. No text-books that I Have ever used are so satisfactory to 
teachers and pupils." 

From Prof. B. Mallon, Superintendeni of Atlanta (Ga.) Public Schools, 
" I think they [Sanford's Arithmetics] are the best books on the subject ever 
pviblished ; apd I trust it will not be long before they will be introduced into every 
«chbol in our State. In my judgment they art the very perieotlon of sehooUbooks 
•n AriUimedc." 
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PUBLICATIONS OF J. B. LIPPINCOTT COMPANY. 

LATEST. BEST. CHEAPEST. 

CUTTER'S 

NEW 

PHYSIOLOGICAL SERIES 

OF 1887. 



BEGINNER'S ANATOMY, PHYSIOLOGY, AND HYGI- 

ene, including Scientific Instruction on the Effects of Stimulants 
and Narcotics on the Growing Body. By John C. Cutter, 
B.Sc, M.D., late Professor of Physiology and Comparative 
Anatomy in the Imperial College of Agriculture, Sapporo, 
Japan ; Consulting Physician to Imperial Japanese Colonial De- 
partment of Yezo and the Kuriles. With 47 Illustrations. Small 
i2mo. 140 pages. Cloth. 30 cents.f 



INTERMEDIATE ANATOMY, PHYSIOLOGY, AND 

Hygiene, including Scientific Instruction upon the Effects of 
Narcotics and Stimulants upon the Human Body. A Revision 
of the " First Book on Anatomy, Physiology, and Hygiene," 
prepared by Calvin Cutter, A.M., M.D., in 1854. With 70 
Illustrations. Small i2mo. 220 pages. Cloth. 50 cents.f 



COMPREHENSIVE ANATOMY, PHYSIOLOGY, AND 

Hygiene, with Instruction on the Effects of Stimulants and 
Narcotics. Revised Edition, 1888. Designed for Normal 
pchoolQ, Academies, and High Schools. Two sizes of 
^ype (Small Pica and Bourgeois) have been used, adapting the 
book for a Brief Course or a Full Course. With 141 Illustra- 
tions. i2mo. 375 pages. Cloth, ^i.oo.f 



TheBe Booka sent {post-paid) to Teachers and Educators at 
Introduction Prices, 
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PUBLICATIONS OF J. B. LIPPINCOTT COMPANY. 
A VALUABLE LITTLE HAND-BOOK. 



FIRST STEPS IN SCIENTIFIC KNOWLEDGE. 

Seven Parts in one i6mo volume, 
or in Four Books. Complete in one 
volume, i6mo. Cloth, 75 cents. 

BOOK ONE : Natural History of 
Animals. 

BOOK TWO : Plants, Stones, and 
Rocks. 

BOOK THREE: Physics and 

Chemistry. 

BOOK FOUR: Anatomy and 
Physiology. 

Each, 30 cents. 
By PAUlr BHRX. 

RfcviseD AND Corrected by Prof. WM. H. GREENE. 

With, 660 nttiairatioHB. 




" ThU work will be cordially welcomed by American teachers and students 
who are seeking for aids in elementary instruction in the natural sciences. The 
lessons are admirably adapted to excite interest in the pupils' minds. Five hun* 
dred thousand copies of the original work have been sold in France within three 
years, which is a strong guarantee of the superiority of the work." — New Eng- 
land youmal 0/ Education, 

** Presents a large amount of information in an interesting and, it may be said, 
a lively way. Many children would prefer that science primer to a story-book." 
—Philadelphia Ledger. 

** The book is certainly the most remarkable ever written on scientific knowl- 
edge for children." — Pittsburgh Chronicle- Telegraph, 

" It is a wonderfully lucid and thoroughly systematic presentation of the ele* 
ments of knowledge in the seven departments named. It does not attempt too 
much in any one, but each is a remarkable example of condensation without the 
sacrifice of clearness or thoroughness. There is a profusion of small illustrationi 
irhich will be found helpful by pupils." — Chicago Times. 

" It ought to find its way to every household where there are bright youngsters 
who persist in asking questions.*' — Philadelphia Evening Telegraph, 

" It is one of the most remarkable books ever written for children."— JVrur York 
School Jonrnal. 

" This valuable book has already met with extraordinary success in France 
and England, and now makes its first appearance in an American edition. It 
dads in an interesting but accurate manner with scientific knowledge, making the 
phenomena and their causes easily grasped by the young mind. It will be of in- 
calculable value, both in public schools and at home . and there is no reason why a 
child of eight or ten years should not commence the studv of Natural History, 
Geology, uid Chemistry, as given in this little hook.,"— Chicago Current, 
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PUBLICATIONS OF J. B. LIPPINCOTT COMPANY. 

A VALUABLE AND HANDY REFERENCE LIBRARY. 



READER'S 
REFERENCE LIBRARY 

CONTAINS THE FOLLOWING VOLUMES; 

Brei^er's Reader's HandboolL 

Of Facts, Charactees, Plots, and References. ^3.50. 

" One of the most useful and scholarly books of the century/'— /'Aa^a^^Ajui 
Times, 

Brewer's dictionary of Plirase and Fable. 

Giving the Derivation, Source, or Origin of about 20,000 Common Phrases, Illu- 
sions, and Words that have a Tale to Tell. New Edition {Seventeenth). Re- 
vised and Corrected. In this new edition has been added a concise Bibliog- 
raphy of English Literature, based upon the larger worlc of reference on the 
same subject by W. Davenport Adams, with additions. ^2.50. 

Brei^er's Dictionary of miracles. 

Imitative, Realistic, and Dogmatic. With Illustrations. I2.50. 

" It is a most valuable addition to the library of the student, and to the clergy 
it ought to be specially useful."— AVw York Herald. 

Hdwards's l^ords. Facts, and Plirases. 

A Dictionary of Curious, Quaint, and Out-of-the-Way Matters. I2.50. 

**A mine of curious and valuable information."— A'w York Christian Advo- 
cate. 

^Worcester's CompreliensiTe Dictionary. 

Revised, Enlarged, and Profusely Illustrated. ^2.50. 

" For use in the home or place of business, the Com^rehonsive Dictionary 
has no sm^xxot.— Massachusetts Teacher. 

Ros:et's Xliesaurus. 

A Treasury of English Words. Classified and arranged so as to Facilitate 
the Expression of Ideas and Assist in Literary Composition, f 2.50. 

Ancient and Modern Familiar Quotations. 

From the Greek, Latin, and Modem Languages. $2.^0. 

Soule's Bns:lisli Synonymes. 

A Dictionary of Synonymes and Synonymous or Parallel Expressions, ^.sa 

Eight Volumes. Bound in Half Horooco, Gilt Top. Put up in Heat Pasteboard 
Box. Per Bet, $80.00. Any volume sold leparately. 
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PUBLICATIONS OF J, B, LIPPINCOTT COMPANY. 
THE BEST FOR HOME AND SCHOOL. 

WORCESTEJl'S 

Unabridged Qv^To 

DICTIONARY 




With D«ni8on'8 Patent Index for 75 cents additional. 

EIDITIOnsr OIP 1887. 

ENLARGED BY THE ADDITION OF 

A New Pronoimcing Biographical Dictionary 

of nearly za^ooo personages ; 

A New Pronoxmcing Gazetteer of the World, 

noting and locating over 20,000 places. 

CONTAINING ALSO 

OVER 12,500 IVEIMT IMTOROS, 

KBCENTLY ADDED, TOGETHER WITH 

A Table of 6000 Words in General Use, with their 
Synonymes* 

ILLUSTBATED WITH WOOD-OUTS AHD FULL-FAGE FLAXES. 



LIBR7CRY SHEEP. M7CRBLED EDGES -^ $10.00. 



The HationiU 8tanAar€l of jttneriean EdtenUttre, 

Every edition of Longfellow, Holmes, Bryant, Irving, Whlttier, 
and other eminent American authors, is according to Worcester. 
Almost without exception the leading magazines and newspapers use 
Worcester as authority. 

From Oliver Wendell Holmes. — " Worcester's Dictionary has 
constantly lain on my table for daily use, and Webster's reposed on 
my shelves for occasional consultation.*' 

FOR SALE BY ALL BOOKSELLERS. 

J. B. lilPPINCOTT COMPANY, Publislierg, 

716 and 717 Market Streeti FhiladdPhia. 
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PUBLICATIONS OF J. B. LIPPINCOTT COMPANY. 

TWO INVALUABlrE 

WORKS OF REFERENCE 

FOR THE LIBR ARY. SCHOOL . AND FAMILY. 
LrlPPINCOXX'S 

G/VZETTEER OF THE WORLD. 

A Complete Pronouncing Gazetteer, or Geographical 

Dictionary of the World. 

WITADiaG HOTICES OF OYER 05E HUNDRED AND TWESTI-FIYB THOUSAND f LACKS 

With Recent and Authentic Information respecting the Countries, 

Islands, Rivers, Mountains, Cities, Towns, etc., of every 

portion of the Globe ; also the Census for z88o. 

KEW EBITIOK, WITH SUPPLEMENTABY TABLES, 

Showing the Population, etc., of the Principal Cities and Towns of the World, based 

upon the most recent Census Returns. One Volume. Imperial Octavo. 

Embracing 2680 Pages. Library Sheep. $12.00. 

'It is the best work of its kind extant, and is a necessary supplement to any 
ea x:lopaedia. The amount of information it contains is astonishing, and while, 
of oursc, condensed, it is all that is necessary for reference purposes." — Chicago 
Tr^kune. 

'* It has long stood far superior to all similar works through its uniform accuracy, 
exhaustive field, and evident purpose of the publishers to make it as complete and 
perfect as possible. It is the standard of standards." — Boston Evening Traveller, 



llPPmCOm BIOGRAPHICIIL DICTIOKARY. 

A Kew, Thoronghly-Revised, and Greatly-Enlarged Edition. 

A UNIVERSAL PRONOUNCING DICTIONARY OF BIOGRAPHY AND MYTHOLOGY. 

CONTAINING 

Memoirs of the Eminent Persons of all Ages and Countries, and Accounts of the 

Various Subjects of the Norse, Hindoo, and Classic Mythologies, with the 

Pronunciation of their Names in the Different Languages in which they 

occur I to which has been added Several Thousand New Names, 

By JOSJEU^XI THOMIA.®, M:.I>., 1Li3L,.I>. 

Complete in One Volume, Imperial 8vo, of 3550 Pages. Sheep, $x3.oo. 
Half Morocco, $15.00. Half Russia, $15.00. 

•* The most comprehensive and valuable work of the kind that has ever been 
attempted. An invaluable convenience."— 5m/<wi Evening Traveller. 

** The most valuable contribution to lexicography in the English tongue."— 
Cincinnati Gazette. 

** No other work of the kind will compare with \t**— Chicago Advance. 
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PUBLICATIONS OF % B. LIPPINCOTT COMPANY. 



'A LIBRARY IN ITSELF." 



CHAHBEHS'S ENCYCLOPJEDIA. 

A DICTIONARY OF UNIVERSAL KNOWLEDGE FOR 
THE PEOPLE. 




HOUSEHOLD EDITION. 

In Ten Large Octavo Yolnmes, containing Eight 

Thousand Three Hundred and Twenty Pages. Illns* 

trated with about Four Thousand Engravings^ 

printed on good paper* Price per set, in 

Cloth, $15,00 ; Library Sheep, $20.00 ; 

Half Morocco, $25.00. 



The Publishers invite the attention of The General Reader, 
The Teacher, Schools, and Librarians to this the Latest Revised 
Edition of ** Chambers's Encyclopsedia," which is offered at so low 
a price that this valuable and popular "Dictionary of Universal 
Knowledge" is brought within the means of every reader. 

The " Encyclopaedia" is not a mere collection of elaborate 
treatises in alphabetical order, but a work to be readily consulted as 
a Dictionary on every subject on which people generally require 
some distinct information. 

This edition, embraced in ten volumes, forms the most comprehend 
Jv€ and cheapest Encyclopcedia ever issued in the English language. 
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PUBLICATIONS OF J. B. LIPPINCOTT COMPANY. 

THE REHDERS FOR Y OUR SCHOOLS. 
IrlPPINCOTT'S 

POPULAR SERIES OF READERS, 

By MARCIUS WILLSON. 

THIS SERIES OF READERS EMBRACES SIX BOOKS, AS FOLLOWSi 
First Reader. With Illustrations. 96 pages. i2mo. Half bound. 

24 cents.* 
Second Reader. With Illustrations. 160 pages. i2mo. Half 

bound. 40 cents.* 
Third Reader. With Illustrations. 228 pages. i2mo. Half 

bound. 53 cents.* 
Fourth Reader. With Illustrations. 334 pages. i2mo. Half 

bound. 72 cents.* 
Fifth Reader. With Illustrations. 480 pages. i2mo. Cloth 

sides. ^1.08.* 
Sixth Reader. With Frontispiece. 544 pages. i2mo. Cloth 

sides.' ^1.20.* 

They combine the greatest possible interest with appro* 
priate instruction. 

They contain a greater variety of reading matter than la 
usually found in School Readers. 

They are adapted to modern methods of teaching. 

They are natural in method, and the exercises progressive. 

They stimulate the pupils to think and inquire, and there- 
fore interest and instruct. 

They teach the principles of natural and effective reading. 

The introduction of SCRIPT EXERCISES is a new fea- 
ture, and highly commended by teachers. 

The LANGUAGE LESSONS accompanying the exercises 
in reading mark a new epoch in the history of a Reader. 

The ILLUSTRATIONS are by some of the best artists, 
and represent both home and foreign scenes. 

** No olher series is so discreetly 
faded, so beautifully printed, or so 
philosophically arranged." — Albany 
yournal. 

" We see in this series the beginning 
of a better and brighter day for the 
reading classes." — New York School 
journal. 



** The work may be justly esteemed 
as the beginning of a new era in school 
literature." — Baltimore Nezvs. 

*• In point of interest and attractive- 
ness the selections certainly surpass any 
of the kind that have come to oui 
knowledge." — TTi* Boston Sunday 
Globe. 



The unanimity with which the Educational Press has commended 
the Popular Series of Readers is, we believe, without a parallel in 
the history of similar publications, and one of the best evidences thai 
*be books meet the wants of the progressive teacher. 
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PUBLICATIONS OF J. B. LIPFINCOTT COMPANY. 

BOOKS FOR TE ACHERS. 

TOEBSHAM'S MEM OF INSTRUCTION! 

OR, 

That Part of the Philosophy of Education which Treats of 

the Nature of the Several Branches of Knowledge 

and the Method of Teaching Them. 

By J. P- WICKERSHAM, A.M., 

State Superintendent of Public Instruction of Pennsylvania. 
ISmOu Clotli. 81.53. 



WICKERSHAM'S SCHOOL ECOKOMf, 

A Treatise on the Preparation, Organization, Employments, 
Government, and Authorities of Schools. 

By J. P. WICKERSHAM, A.M., 

State Superintendent of Public Instruction of Pennsylvania. 
Second JSditloii. ISmo. Clotb. 81.29. 



SPECIAL CHARACTERISTICS. 

I. These works are a philosophical exposition of that part of edu- 
cation of which they treat. Every division will be found in its proper 
place, and good reasons are always given for its statements. 

II. They are practical. Every teacher can make an application 
of their principles. They are especially valuable as guides to young 
teachers. 

III. Their style is clear and pointed. No rambling discussions, 
loose narratives, or nonsensical stories will be found within their 
pages. They claim rank with the more sober and solid treatises 
which form the standard works on law and medicine. 

IV. They are exhaustive. Matter scattered through dozens of 
volumes on teaching is brought together and condensed in these, and 
nothing of importance appertaining to the subject is omitted. 

V. They are now used as text-books with marked success in a 
number of State Normal Schools, Private Normal Schools, Teachers* 
Institutes and Associations. 

VI. They contain matter which every parent and every school 
officer as well as every teacher should be acquainted with. 



Digitized by 



Google 



PUBLICATIONS OF J. B. LIPPINCOTT COMPANY 

TALnABLE f OBKS OF B EFEBEHCl. 

Lippincott's Pronouncing Biographical Dictionary. 

Containing Complete and Concise Biographical Sketches of th€ 
Eminent Persons of all Ages and Countries. New Edition, TTtor- 
wugkly Revised and Enlarged. By J. Thomas, M.D., LL.D. i 
▼ol. Imperial 8vo. Sheep. |ii2.oo. 

Allibone*8 Critical Dictionary of Authors. 

A Dictionary of English Literature and British and American 
Authors. Living and Deceased. By S. AUSTIN Allibone, LL.D. 
3 vols. Imperial 8vo. Extra cloth. 1^22.50. Sheep. ^25.50. 

Lippincott's Pronouncing Gazetteer of the World. 

A Complete Geographical Dictionary. New Edition of 1880. 
Thoroughly Revised. Containing Supplementary Tables, vnth the 
most recent Census Returns. Royal 8vo. Sheep. 1 12.00. 

Allibone's Dictionary of Prose Quotations. 

By S. Austin Allibone, LL.D. With Indexes. 8vo. Extra 
cloth. I3.00. Cloth, gilt. ^3.50. Half calf, gilt. |s.oo. 

Allibone's Dictionary of Poetieal Quotations. 

By S. Austin Allibone, LL.D. With Indexes. 8vo. Extra 
doth. ^3.00. Qoth, gilt. ^3.50. Half calf, gilt. Is.oo. 

Chambers's Encyclopaedia. 

BoTisdd Fopvlar Edition. 
A Dictionary of Useful Knowledge. Profusely Illustrated with 
Maps. Plates, and Wood-cuts. 10 vols. Royal 8vo. Cloth. ^25.00. 

Chambers's Book of Days. 

A Miscellany of Popular Antiquities Connected with the Calendar. 
Profusely Illustrated, a vols. 8vo. Extra cloth. |i8.oo. 

Dictionary of Quotations. 

From the Greek, Latin, and Modem Languages. With an Index. 
Crown 8vo. Extra cloth. $2.00. 

Furness's Concordance to Shakespeare's Poems. 

An Index to Every Word therein contained, with the Complete 
Poems of Shakespeare. 8vo. Extra cloth. ^4.00. 

Lempriere's Classical Dictionary. 

Containing- all the Principal Names and Terms Relating to An. 
tiquity and the Ancients, with a Chronological Table. 8vo. Sheep 
$2.6o.f Abridged. lamo. Cloth. ^i.oS.t 

49" The above Works are also bound In a variety of handsome extra stylet. 
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